






ORDNANCE 


LAND? SEA? ATRse SPACE 








—_ : _* 
thik a? 
yo ae ee: | ‘tae 


Self-Propelled 175-mm. Gun 


JANUARY-FEBRUARY 1959 














HOW LODGE & SHIPLEY mounts the spindles on all 
2013 Powerturn lathes including both 45° and 
90° Copymatics on Timken bearings to get extra 
rigidity, maintain accuracy, reduce maintenance. 


New Lype lathe ups 
production 200%, 
saves users an estimated 
53,000 a year 


...one secret— TIMKEN’ bearings 


on the spindle 


Production increases as high as races, Timken bearings have extra 


00 Overall savings estimated load-carrying Capacity 


at SS.O000 a year read uset reports 


Why heavy shocks are absorbed. ( ase- 


about the new 2014 Powerturn 90 é 
carburization of Timken bearings 


Copymatic Lathe. One tmportant rea 
rollers and races gives them hard, 


son tor such exceptional results ts that 
wear-resistant surfaces and tough, 


Lody« “& Shi rbery mounts the Ss rnd 
shock resistant cores 


on Timken’ tapered roller bearings 


limken bearings give it the vital How friction is virtually eliminated. 


extra rigidity and hold runout to the limken bearings are geometrically 


minimum necded tor tracer accuracy designed to roll true And they're 
precision made to live up to their de 


How spindle is held rigid. Limken beat 


lastlonger 
ings hold the spindle in positive align § 


Siyzn Lhey runsmoother 


ment. They take bot) radial and thrust We even make our own electric fur 


nace fine alloy steel, for extra quality 


We're 


loads tt) anny combination because ot 


their tapered design And because of control America’s only beat 


full line contact between rollers and ing maker that does. To get all thes« 








advantages, always specify bearings 
trade-marked “TIMKEN”. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. Canadian plant: St 
Thomas, Ontario. Cable address 


TIMROSCO”. 


This symbol on a product mear 
ats bear sre the best 





«i 
TI M Kk N TAPERED ROLLER BEARINGS ROLL THE LOAD 
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AIRCRAFT 


DALLAS 


producing INTEGRATED AIRCRAFT 
ANTENNA SYSTEMS. .from concept to roll-out 


Designing and producing high performance 
aircraft antenna systems calls for highly de 
veloped skills and advanced techniques. But 
the key to their successful operation is inte 
gration of the antenna into the airframe. At 
Temco, proven airframe and antenna en- 
gineering capabilities unite to produce opti- 
mum performance 
antenna systems. 


integrated airframe- 


Many Temco-developed antenna systems are 
already operational, principally in reconnais- 
and electronic counter-measures appli- 
cations. These systems include equiangular 
and Archimedes spirals, slots and radiating 
cavities for flush installations . . tapered hel 
ices, discones, stubs and horns. . operating 
in up to 5:1 bandwidths. Advanced production 


sance 


Tomorrow's need is today’s challenge at. 





techniques at Temco.. 
ods, high-strength plastic fabrications, precis- 
ion calibration . . are skills evolved through ex- 


perience, and implemented in complete, mod- 


ern facilities. 


With its Antenna Research Laboratory and 
new precision Test Range, Temco is keeping a 
step ahead of today’s high-performance air- 
craft and missiles. New antenna-airframe de- 
Signs are under development for operation 
from 30 MC to beyond 30,000 MC. Integrated 
antenna systems. . designed and produced by 
Temco for aero-space craft electronics. . are 
indicative of Temco’s system of weapons 
management. In subcontracts . . or compiete 
systems, Temco’s capabilities are ready to 
meet your challenge. 


AIRCRAFT CORPORATION «+ DALLAS, TEXA 
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DEFENSE PRODUCTION! 
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If you’re engaged or interested in any phase of dete ook to Northeast O| 
work, this valuable 100-page report is a “must 
This comprehensive survey of Northeast Ohio he best need Send 1 V lor ra \ 
location in the nation covers 30 categorie 1 t! 
related industries that can fill your needs for component 
parts or complete assemblies. It alphabetically lists and pe f screntist 
summarizes qualified companies in the area. It also il 
includes information on research and manufacturing S 
facilities and detailed employment figure idto Richard L. DeC} tM \ 1) 
Discover the tremendou proht potent il Northeast Dept Roo { | ( | | 
® Ohio offers for detense | roduction. See why it wi { Cor inv. TI] | ! Ks (le () 


THE CLEVELAND ELECTRIC ILLUMINATING COMPANY 


Serving the best locatio e nat 
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100 KW. Precise-Power Generator Sets 
Ordered for U.S. Missile Program 











This new General Motors Diesel Engine-Generator Set is designed to meet the 
most exacting performance standards in supplying power for radar, ground support 
and other facilities for various missile programs of the U.S. Army, Navy, Air Force 
and Marine Corps. 


Developed in conjunction with the Corps of Engineers, U. S. Army, this Precise- 
Power unit combines the time-proved GM ‘“‘6-71"' 2-cycle Diesel engine with a 100 
KW. Deleo generator, equipped with a specially designed regulating system for 
utmost accuracy. Weight is kept to a minimum (only 5,800 pounds) through exten- 
sive use of aiuminum in both engine and generator components. 


Starts and operates in —65° ambient—arranged for remote starting—load-sensing 
hydraulic governor on engine. 


It fills a powerful place in our nation’s defense program! 


»+« tmportant Features of GM Diese! Generator Sets: -> 


These compact, highiy mobile units are backed by years of experience in the develop- 
ment of General Motors 2-cycle Diesel engines and generator sets and are widely 
used, for example, on the DEW Line, in naval transports, personnel craft and many 
other types of equipment Operate on either Diesel or JP fuels © Engine and parts 
interchangeability permits standardization with other GM Diesels used in trucks, 
cranes, compressors, LOX plants and other equipment * Light weight for maximum 
mobility —easily mounted on Army-type 2- or 4-wheel trailers ¢ Easily paralleled 
« Trouble-free operation—long life without overhaul « Models of varying capacities 
in 50-, 60- and 400-cycle alternating current as well as direct current available. 





D ET R Oo | T D | E Ss = L Engine Division of GENERAL MOTORS =e DETROIT 28, MICHIGAN 


Regional Offices: NEW YORK, ATLANTA, DETROIT, CHICAGO, DALLAS, SAN FRANCISCO 
Washington, D. C.: 123 CAFRITZ BUILDING—1625 EYE STREET, N.W. + — Single Engines—30 to 364 h.p. Multiple Units—Up to 893 h.p. 











504 ORDNANCE 








There's practically no limit 
to the things Bundy can mass-fabricate 





..and we do it with Bundyweld, the stronger, 
safer steel tubing that’s made for easy bending 


 ipemeghee ndy ( 
exact tolerance 


Jigs fixture eve 
? TY Y 4 ’ + 
4 ‘ ‘ 1i¢ 


You get Bundyweld: Tubing, too. An exclusive process ( 


physical } So Bund 
press K¢ fl 


elopment. When we fabricat : 
le] Bring your tubing problem to Bundy. ¢ 
There's no real substitute for Bundyweld Tubing 
>» w ‘“ a. as , ~_s oe 
— | ; os Fs 
BUNDY TUBING 
DETROIT 14, MICHIGAN 
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ANNOUNCING TWO 


Space TECHNOLOGY LaBoRATORIES, INC. 


Space Technology Laboratories, Inc., previously a division of The Ramo 
Wooldridge Corporation, became a separate company on October 31, 1958 
Space Technology Laboratories will be directed by Lieut. Gen. James H. Doolittle, 
Chairman of the Board (after January 1, 1959); Dr. Louis G. Dunn, President 
and Dr. Ruben F. Mettler, Executive Vice President. The other members of 
the Board of Directors are Robert F. Bacher, Head of the Division of Physics, 
Mathematics and Astronomy at the California Institute of Technology; James 
.. Brown, Vice President of the Mellon National Bank, Pittsburgh, Pennsylvania 
ind Samuel E. Gates, Attorney with the New York firm of Debevoise, Plimpton 


ind McLean 


Space Technology Laboratories has the largest professional scientific and 
engineering staff in the nation devoted exclusively to Ballistic Missile and Space 
programs. STL is responsible for the systems engineering and technical direction 
of the Air Force Tor, Atias, Titan, and Minuteman ballistic missile programs 
While it does not engage in production, STL performs experimental and analytical 
research projects in advanced space technology, including the fabrication and 
assembly of special equipment and the conduct of test programs. A recent 
example is the lunar probe project assigned to STL by the Air Force and the 


National Aeronautics and Space Administration 


Space Technology Laboratories, Inc., plans to maintain a combination of 
technical competence and organizational strength appropriate to its special and 


continuing role in the important national program of space weapons development 


Space TECHNOLOGY Lasorarories, INc. 


S730 Arbor Vitae Stree 


Los Angeles 45, Califor i 
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NEW CORPORATIONS 
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Thompson Ramo Wooldridge Inc. 


On October 31, 1958, Thompson Ramo Wooldridge Inc. was formed by 
the merger of Thompson Products, Inc., and The Ramo-Wooldridg 
Corporation. 

Thompson Ramo Wooldridge will be directed by J. D. Wright, Cha 
man of the Board; Dean E. Wooldridge, President; Simon Ramo, Exec 
utive Vice President; and F. C. Crawford, Chairman of the Executive 
Committee. The other members of the Board of Directors are B. W 
Chidlaw, A. T. Colwell, J. H. Coolidge, H. L. George, R. P.. Johnson, 
and H. A. Shepard. Each is a Vice President of the merged company 

Thompson Products, Inc., has been for many years a large manu 
facturer of components and accessories for the automotive and aircraft 
industries. In recent years, it has also been active in the fields of Missile: 
Electronics, and Nuclear Energy. Thompson has concentrated on prod 
ucts which require a high level of competence in engineering and pr 
cision manufacturing. 

The Ramo-Wooldridge Corporation was organized five years ago to con 
duct research, development, and manufacturing operations in the field 
of electronic and missile systems having a high content of scientific 
and engineering newness. In addition to the work performed by Spac« 
Technology Laboratories, Inc., Ramo-Wooldridge has been engaged in 
major systems work in such areas as digital Computers and control 
systems, communications and navigation systems, infrared systems. and 
electronic countermeasures 

The merger of the two companies into Thompson Ramo Wooldridg 
Inc. is intended to provide an integrated team having strong capabilitic 
for scientific research, engineering development, and precision manu 


facturing 


Thompson Ramo Wooldridge Inc. 


Via 



































... FROM CONCEPT THROUGH PRODUCTION! 


; P ' , : ' 
Vehicle design ts a continuing process at the Cleveland © 
! ! " ] 
Pith ¢ Plant Pron concept DOCK Up) 1¢ on, test ana CVI ) 
| 1 ] , 
ent—to hina cld performance on thi } S-acre proving ground 


Pak the mpi luction” NTS ¢ I for examplk lt s ultra 
} } 


hohtweieht extremely ground mobile... au transportabl we 2 : 
, , , , J / J 
1\ helicoptes or cargo aircralt ill droppable oe adaptabl AI ( fA A/C 


Is a Weapons, cargo or personnel carrier, reconnaissance vi 


hicle His li tral morte or | i} het ! | { nerous othe CS ~—, = ee i 

i l 1S] l il “a Nn — \ —— wr 
Phis is the kind of vy tal experienc ind | winative engineer SE 

inv the Cleveland Ordnance Plant provides the Armed Services 

CLEVELAND ORDNANCE PLANT, CLEVELAND, OHIO 
CADILLAC MOTOR CAR DIVISION + GENERAL MOTORS CORPORATION 
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AEROJET 


for 


engineering 


services 


Aerojet-General offers 
complete engineering 
services for the design and 
construction of all types 
of missile facilities 

« Production 

« Component Testing 

« Static Testing 

e« Launching 

« Missile Ranges 

e Instrumentation 

and Control 


« Data Systems 


THOR test facilities engineered by Aerojet for the Douglas Aircraft Company, Sacramento 


/ THE 
AEROQJET SENERA ( GENERAL 


\ TRE / 
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RAYTHEON-DESIGNED Hawk missile annihilates radio-controlled F-80 jet fighter at 500 ft. altitude. 


NEW ARMY MISSILE DESTROYS 
LOW-FLYING AIRCRAFT 


This proven anti-aircraft missile operates even at tree-top 
heights, in the blind zone of other radar-controlled missiles. 


Raytheon is prime contractor for —— 
the U.S. Army Hawk weapon 
system—now in production and 
slated for use with fast-moving 
Army and Marine Corps ground 
forces as well as for the defense — Excellence in Electronics 
of U. S. cities 





ARMY’S HAWK MISSILE is fired from mobile launcher 
Missiles, launcher and support equipment can be air-lifted 
or quickly transported by Army or Marine ground forces 

‘ 


RAYTHEON MANUFACTURING COMPANY, Waltham, Mass. 


AiResearch gas turbines proved 


most versatile and reliable... 






























Gas Turbine Power Unit. Aircraft and 
missile ground support to drive 
. generators, pumps, compressors 
Weighs only 45 ibs 
Multipurpose 
Gas Turbine Unit. 
Airborne, ground power for 
heating, cooling, starting, a Gas Turbine 
electrical, hydraulics, a Compressor 
pressurization of SP Powers air transport 
military aircraft Sabie pod for engine 
starting, ground check-out 
8,000 = 
bd 
a. 
now in (| 


operation 





Gas Turbine 
« Compressor. Standby 


in-flight pneumatic power for 













Gas Turbine Compre ' 


Power Unit. Electrica j 


turbine-pcwered transports 


pnevmoatic ground powe 


source for jet transport 


Gas Turbine 


Generator Set. Primary 















/ 
Gas Turbine Compressor 
Power Unit. Multiple engine 
starting, ground electronic cooling 
electrical and hydraulic power, trailer or pod mounted 
AiResearch Cas ‘Turbines are used in power! for helie Ople I variety of pray de variety of electric powell 
hundreds of applications: auxiliary round applications or aboard aircraft) 9 to 150 KW. 60, 400 and 1200 CPS 
power and ground support for missile for mobile or stationary use AC. or De have highly refined self 
systems, military and commercial air Advantages: these lightweight unit revulating controls and operat 
craft; main engine starting, electrical are air transportable as fixed installa eather; have instant push-buttos 
and pneumatic power, alr condition- tions, detachable pod or port alrle tartit lime between overt j btw) 
ing, pressurization, pre flight check- vehicles; upply low pre ire air and hours or JOO0 start 
out, snow and ice removal; prime — shaft power from 30 H.P. to 850 HLP.; Your inquiries are invited 


THE CORPORATION 


AiResearch Manufacturing Divisions 
Los Angeles 45, California « Pho { 





Systems, Pac kages and Compone nts for AIRCRAFT M E f F N N f R AN 
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How to save 77 years 


BELL 


WORLD 


CENTER 


OF 


The boy Galileo sat in the sanctuary of 
Pisa’s great cathedral, observing the movement 
of a lamp which had been set swinging by a 
sudden gusty draft. The chain by which it was 
suspended from the high ceiling was of such a 
length that the arcs decreased but slowly. Strange 
thing, though. No matter how far the pendulum 
swung, its movement consumed the same time. 


Galileo made a note of that. The year was 1581 


The old man sat at his writing desk, sixty 
years and a thousand disputes later, writing down 
a new theory. The regularity of a swinging pen- 
dulum might be combined with a spring 
mie hanism to improve the unreliable clocks ol 
that day. So Galileo scribbled on, and did nothing 
more about it. A number of years after his death 
Huygens took the notes and invented the pen- 
dulum clock. Seventy-seven years had elapsed since the 


boy made the observation upon which it was based! 


. 

‘T he creative thinker today still need not 
have a specific use in mind when, by equation or 
formula, he branches off from the accepted to the 
hitherto unknown. Lhe classi invention of this 
decade, the transistor, evolved in the Bell ‘Tele- 
phone Laboratories as scicntists sought a det pel 
understanding of semiconductors. On the othe 
hand, another great invention, the feedback am- 
plifier, came from the acutely creative mind of 


one Bell engineer faced with a specific problem 


Current Bell Laboratories activities—in such 
areas as data transmission, radar and submarine 
cable development—call for the coordinated 
eflorts of all types ol thinkers and all types ol 


approae hes. One ty pe compl ments another. 


nm 

Sollee. seventy-seven years would not have 
clapsed between the swinging lamp ind the 
swinging clock pendulum—certainly not at Bell 
Labs, where ideas, though not rushed, are care- 
fully advanced toward fruitful application in 
national defense, industry and communications 
\n important part of this harvest is the efliciency 
of America’s telephone service, unequalled any- 


where else in the world. 


SEF 

Vy ® 

TELEPHONE LABORATORIES ; ¥ 
\\ j 

COMMUNICATIONS RESEARCH AND DEVELOPMENT gy. eo 
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NOE ANHM", 


A contract isn’t child’s play... but it's our baby. Whether as prime 
or sub, we understand how to fit most effectively in the overall picture. 
In metallurgical research, — engineering, production engi- 


neering, fabrication, assembly and erection we have the facilities, skills 
and experience to do almost anything with metal. We handle projects from 
original conception to volume production or erection of operational in- 
stallations. We'd like to apply our understanding and ability to your needs. 





Contact any ACF Sales Office or: Director of Defense Products, 
American Car and Foundry, Division of QC f Industries, Incorporated, For instonce, ACF under- 
750 Third Avenue, New York 17, N. Y. Sales Offices: New York—Chicago er of moss ae ge 
, . ° : . . ; . ‘ n tt . 
—Cleveland—Washington, D.C.—Philadelphia—San Francisco—St. Louis don ‘sane of oa 
numbers of oft fuselage sec 
tions for the 8.47 “Stratojet”. 










AMERICAN CAR AND FOUNDRY 


Products for Defense 
For example: Missile Grour J ort f tailatior and Ea 


1 Supe ! 


Rocket Engine Case 


Radar Structural Membe 





why SUNDSTRAND TURBO 7s synonymous 
with SECONDARY POWER... 


FH NOTABLE 
CONTRIBUTIONS 


to missile flight... 





.are a result of Sundstrand Turbo’s 
foresight and ability to put to work its 
research in Secondary Power to 


practical applications. 


From this sound experience base, today’s 
applied research emphasis is on high 
performance turbo machinery leading to 
higher specific power and lower specific 


fuel consumption. 


Paralleling this effort are advanced 
research projects in fuel and combustion 
technology, regenerative fuel cells, 
cryogenics, electromechanics and the 
utilization of solar and nuclear energy 


for non-propulsive power for space flight. 


Write for your copy of Sundstrand Turbo's 
informative 36-page brochure, 
“Facilities and Capabilities." 


SUNDSTRAND TURBO 


10445 GLENOAKS BOULEVARD, PACOIMA, CALIF. « 2480 W. 7OTH AVE., DENVER, COLO 


1 Division of SUNDSTRAND MACHINE TOOL CO 
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MISSILE COMPONENTS Bulova’s infra-red seeker cells are designed AUTOMATION Bu 

to lock any missile on target; Bulova’s fuzing systems do the rest for Signal Corps goal of 1 O perfect 
Powder-driven gyros, timers, safe ty-and-arming systems and other ele with 1 th the manpower. From : te 
tronic and electro-mechanical devices, des gned and made by Bulova, deve pment, Bulova engineers devise i 
play vital roles in the Sidewinder, Dart, Talos in all, 18 key wv € f aul at production of electronic ¢ 


Bulova precision helps to solve 


today’s most challenging problems 


Time, mass, length...the age-old concepts 
man relies on as he enters the Age of Space. 
Time alone is unique. Its accurate 
surement the highest 
precision in the design and manufacture of 
electro-mechanical devices. 


mea- 


demands order of 


Bulova, leader in measurement of time, has 
become master of the very combination of 
abilities that holds practical solutions to 


BULOVA RESEARCH AND DEVELOPMENT 


PRECISION MANUFACTURING Bulova-built servo n 
nation’s first ballist guided missile —the Corporal. Wt 
ances demanded u mpror ga racy, § Va s 
assembly pr $s on a crash ba E a 

are unexcelled where precision, reliability and cay y 
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“PIGGY-BACK” TRAILERS. The vital ‘‘backbone” of these PARACHUTE RELEASES. The mechanical! ‘“‘helping hand” that 





“piggy back" trailer bodis the sturdy aluminu ideposts, sutomatically opens the cover of these parachute a 
hom on snd botto rai sre Flynn extruded hape Like fa nating explosive-powered device f tight tolerance 
the rit n an umbrella, they give strength and rigidity to housed within a hollow aluminum extrusion. It was engineered 
t tra rst for production by Ordnance Specialties, Inc. 
youl 
y y ‘ 
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ROCKET HANGER BEAMS. The critica 





bear supporting the Aero 7-D rocket lau 

extrusion More than 5( 10 of these part have been 

delivered for use on Navy jet fighters such as the Banshee 

and Cutla parts that carry the payload that carrythe punct 
Expect to be surprised at some of the pl ice 
Michael Flynn aluminum extrusions are doing 
an old job better or making a new prod ict 
possible. The contract may call for a simple, 
but very vital, hanger beam for an Air Fore 
jet rocket launcher. Or, as in the case of the 
Geodesic Dome, Flynn extrusions may serve a 
the framework for an entire building. 
How long since you've looked for new way 
better ways, to improve your product? Might 
be that Flynn extrusions could do just that for 
you. They’re rust-prool, strong longer-lasting, 
and weigh substantially lk than most com 
parable components. They usually cost less, too, 
There’s probably a place in your product lor 
a Flynn extrusion. Like to find out? Write on 

: your letterhead for help, advice, and id 

from Flynn. All free, of course. Do it today, 
and vou ll be v ad you did, tomorrow. 
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MICHAEL FLYNN MANUFACTURING COMPANY 


Aluminum Division 
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New Spicer Synchro-Master 12-Speed Transmission 


saves fuel...saves weight...lets you add to payload 


Conserve your engine rpm between shifts with the new close- 
stepped Synchro-Master 12-speed Transmission. In actual tests 
the Synchro-Master 12 stepped through the gears with no 
more than 22% reduction from maximum rpm. That’s the kind 
you want to keep your diesels operating in the 
peak speed range and to save precious fuel 


of etliciency 


Here are the results of tests made with a Synchro-Master 
12 Transmission and a 2100 rpm diesel engine 

Lowest peed between shifts . 1635 rpm, or a 2. 

ot engine peed 
Average speed between shifts . 1662 rpm, or a 21‘ 
of engine speed 


Isn't this proof that the Synchro-Master 12 will handle all 
road and load conditions without the aid of auxiliary trans 


mission or two-speed axles? 


In addition to close-stepped ratios, the Synchro-Master 12 
has two features that help the driver keep his diesel operating 
with high efficiency and economy. They are air shifts con- 
trolled by “Splitter” and “Hi-Low Range” selectors and 
blocker-type synchronizers for all forward and reverse gears. 
Thus, there’s no need to double-clutch and the driver can skip- 
shift when loads and conditions permit 


200 pounds lighter and 12 inches shorter than any com- 
parable transmission, the Synchro-Master 12 reduces weight 
under the 5th wheel in addition to eliminating heavy two-speed 
axles or overhanging auxiliary transmissions. It all adds up 
to extra payload for every trip made with the Synchro- 
Master 12 

Gear up the modern way with the Spicer Synchro-Master 
12-speed transmission. You'll save fuel, you'll save weight, 
you'll pack on extra payload for every trip. 


DANA CORPORATION @ Toledo 1, Ohio 


AUTOMOTIVE: Transmissions 
peller Shafts, Axles, Powr-Lok Differentials, Torque 

€ Power Take Off Power Drives, Pressed Steel Parts, Traction Motor 
Frames, Forgings, Stamp Drives, Forgings, Stampings 


Converters, G 
Take-Off Joints, Clut 


ings 
INDUSTRIAL VEHICLES AND EQUIPMENT: Transmis 
sions, Universal Joints, Propeller Shafts, Axles, Gear 
Boxes, Clutches, Forgings 
AVIATION: Universal Joints 


Gears, Forgings, Stampings 


or Boxe: 


Stampings 
Propeller Shafts, Axles 


DANA PRODUCTS Serve Many Fields 


RAILROAD: Transmissions, Universal Joints, 
Propeller Shafts, Generator Drives, Rail Car 


Universal Joints, Pro 


AGRICULTURE: Universal Joints, Propeller 
Shefts, Axles, Power Take-Offs, Power Take- 
Off Joints, Clutches, Forgings, Stampings 
MARINE: Universal Joints, Propeller Shafts, 
Gear Boxes, Forgings Stampings 


Many of these products manufactured in Canada by Hayes Steel Products Limited, Merritton, Ontario 
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IN THE 
DEADLY GAME 
OF SURVIVAL 


BURROUGHS SYSTEMS STUDIES PLAY A VITAL ROLE IN DEFENSE 


Problem : How to puncture-proof our air defense against enemy bomber and missile threats. Solution : Systems 
Studies of all operational problems— studies whose very heartbeat is electronic computation. Burfoughs 
is acknowledged a master in all phases of such computation and its related areas, through its priceless 
combination of technical competence, outstanding experience and the most advanced research facilities 


Burroughs Corporation 


“NEW DIMENSIONS / in computation for military systems” 





In Pret N 1A f mes f 7man 


Picking up a spare or machining a part... 
accuracy typifies this General Mills craftsman 


Meet Tom Nelson, bowling enthusiast and General Mills’ machinist with 12 
years experience. At the bowling alley or at the plant, T’om’s physical and mental 
capabilities make him an outstanding performe 

Like our other precision craftsmen, ‘om works to extremely close tolerances. 
We've equipped him with the tools—lathes, mills, drills, grinders and many 


special purpose machines built to our specifications—to make close tolerance 


manufacturing a routine procedure. And we back his output with strict quality 

control to make doubly sure only pe rlect parts go into assembly. 
Complementing our precision manufacturing facility are well staffed research 

and engineering laboratories. Together, Research, Engineering and Manufactur- 


ing work as a team to provide complete military systems and subsystems services. 


Tom operates a precision jig borer in 
at WORTH SENDING FOR—new fact-packed booklet tells about the many ways we 


this picture, but he is an expert 
serve industry and the military. Send for your copy today. Address Dept. AF-12. 


every machine in the plant. Earlier in 
his career with us, he won the Minn- 
esota Employer’s Association award as 
the state’s Outstanding Apprentice of 

the Year. He is active in community Goperel 
afisien, perticigenes in many company MECHANICAL DIVISION Mills 
act s. Tom Nelso another of the 3 
RCUEVEEEE om Nelson ~ —— 1620 Central Avenue, Minneapolis 13, Minnesota 

many good reasons our customers say, 

“At General Mills, we get results,” vider world yh int rese f ative engin ’ rec n manufacturing 


542 ORDNANCE 














Avco: Men and Machines for Defense. No amount of lost motion can be endured in 
America's space-age defense programs. Progress must be swift and continuous. Av ilert to its 


needs, helps to maintain America’s strength: Avco Research Laboratory—investigating pr 
in gas dynamics and space technology; Crosiey—weapons systems, radar, communicatior 
craft and missile structures; Lycoming—aircraft, marine, industrial power plants; missil 


systems; Research and Advanced Development Division—basic and applied research 


tronics, physical sciences, anc advanced engineering 


AVCO MAKES THINGS BETTER FOR AMERICA /AVCO MANUFACTURING CORPORATION / 750 THIRD AVENU NEW YORK 
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ARMAMENT IN 
REVIEW 





5 


POWER 


*-Research 
-Development 
*-Production 


New Mine Detector 


TURBINE RAMJET RECIPROCATING 


>? 
(HH) te 


@ Continental Aviation & Engineering Corp. is exceptionally 
well qualified, both by experience and by facilities, for work 
on the weapons systems of tomorrow. Our background 
embraces not only a half-century of internal combustion 
engine experience, but also years of pioneering in gas turbine 
engine development, and a full decade of work in the field 
of solid fuels for ramjet propulsion of missiles and target 
drones . . . Continental is staffed and equipped for a wide 
range of assignments, military and commercial. The Detroit 
Division Research and Development Department is supported 
by our modern-to-the-minute Component Testing Laboratory 
complete with environmental facilities located at Toledo. The 
Toledo Production Division now producing various turbine 
engines in volume is capable of supporting diversified pro- 
grams... The CAE record of achievement is one of which many 
a larger company might be proud. Inquiries are invited from “tie 
those having propulsion problems, on the ground, on the 20.000 
water, in the air. 


OOO of the 


“Throw-Away” Equipment 


CONTINENTAL AVIATION & ENGINEERING CORPORATION 


12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 


SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 
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Nut rat N MENTA N 
Continuous strip fuel inspection cameras. 
Hot cell periscopes, underwater periscopes 


Periscopes can be provided with Radiation 
Resistant Optics, Internal Radiation Shield 
ing, Corrosion Resistant Materials, Pressur 
ized Construction, Interchangeable Viewing 
Heads, Interchangeable Eyepieces, Micro 
scope Relays and Camera Attachments 


These bunker-type periscopes are designed 


. 
O tical by Kollmorgen to customer specifications 
They allow close, detailed observation dur 


ing launching, static tests and fueling op 


. ‘ erations without endangering the viewer. As 

me chanical in all Kollmorgen periscopes, the excellent 
3 light-gathering power of these instruments 

: makes them easily adaptable for photogra 

phy or television purposes. All are hermet 


- 
electro ! ) 1C cally sealed and maintenance free 


The sum total of the skills involved in 

the conception, design, development and 

manufacture of complete optical systems 

frequently cuts across many fields. Koll- Kollmorgen’s well-equipped 
produce all types, shapes and sizes of 

Sey ee zs , : : lenses, prisms and mirrors to meet the most 

plete facilities for highly precise work in exacting requirements of industry and de 

From fense. Quantities from one of a kind to 

production runs of thousands. Individual ele 

ments or complete optical systems 


optical shops 


morgen combines technical skill and com- 


optics, mechanics and electronics. 
the engineering design and mock-up stages 
through development, manufacture and fi- 
nal testing, Kollmorgen can handle the 
whole job. 


Your remote viewing, inspection and test- 
ing problems can receive the careful atten- 
tion of this completely integrated facility. 
A simple sketch is enough to get us started, 
hie” . _— ‘ The Nautilus and her sister ships of the 
Inquiries should include such information : 

, ; , atomic fleet, like almost all other U 
as the size and nature of the objects to be submarines, are equipped with periscopes 
observed, the presence of adverse condi designed and manufactured by Kolimorgen 
tions such as temperature extremes, blast 
and explosion, radiation, etc. For informa- 


tion on particular instruments, please OR ERE Oe 


write Dept. 221. 


Borescopes—in lengths from a few inches 

to forty feet, diameters from 100” to two 

inches. Motion picture and television lenses 

K KO oO GQ 4 Riflescopes for the military. Optical training 

\e) LLM eR EN devices. Collimators. Transit optics Elec 

Cc siete d, samadegcecaiata ] { tronic devices (classified). Aerial camera 
NORTHAMPTON, MASSACHUSETTS | j and bombsight lenses 
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WITH MAGNETIC AMPLIFIERS, INC. 


Typical of the systems designed and developed by 
Magnetic Amplifiers, Inc. is the Advanced Missile 
Checkout Equipment shown in the illustration. The 
equipment is an alignment and final checkout instru- 
ment which performs complete static gains and 
dynamic responses on the MACE AUTOPILOT with 
an accuracy of better than +.2%. Over 200 sepa- 
rate tests are performed in sequence. 

The success of this equipment for missile equipment 
checkout, is due to its inherent reliability, human 
engineering, functional flexibility, and simplicity of 
operation with no maintenance. 

In order to achieve a continuous link of Reliability 
from design through production, Magnetic Ampli- 
fiers, Inc. maintains a disciplined Quality Control 
System. 
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THE CAPABILITY TO 
DESIGN AND DEVELOP 
THE MOST ADVANCED 
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ATOMIC ENERGY 





- 
pis V1 t ( tor eacl Vater-t ra 
New Fuel Element plat wala 
1 1 mum ratio 
\ new type of nuclear fuel element, as ; 
. . ‘ . . The Corne reactor buildimig contall 
embled with aluminum “pins rather 
, , , an unusual safety feature. In addition t 
than by brazing or soldering, has made E 
\ rT the intake and exhaust ucts having tight 
possible for the first time tull-power op se : 
damper that v1 close sutomatical 
eration of the Engineering Test Reactor —_ ; Pa ALe ; 
vhen the reactor is “scrammed, and the 
operated for the Atemic Energy Commis soe : ' | buil 
shielding fforded \ the reactor und 
sion at the National Reactor Testing Sta ; ie . , one 
; : ager - : nes 18 incl oncrete wall a Z0.000 
tion, Idaho, by Phillips Petroleum Com : 
cubic-toot-capacity dry-type fa otal 
pany Syd . 
fed from the building by a purge tan als¢ 
One of a series of Government-ftinanced ae 
will be provided 
facilities built primarily to test nuclear 2 | ah oaies , 
: i hus vstel hnoul int dequat t 
engineering developments, the reactor had a 
! | ig Seti — iste » 
Keep the Dullding under a sign exvative 
been limited to fifty per cent of its rated 
” sey # ‘ pressure with respect to the surrounding 
power during operation due to the buck : 
tor a minimum ot five days after an mm 
ling of fuel-element plate under hy wan Bit 
, : cident (even during the worst estimate 
draulic forces at higher power levels - ; 
ae external pressure and temperature vari 
The Babcock & Wilcox Company de , ‘ 
tion with a resultant contamment suff 
veloped the aluminum-pin technique of 
; . , ‘i cient to prevent the leakage ot at sig 
fastening fuel-element side plates to fuel 
, nificant amount of fission products m t! 
plates in an effort to provide a fuel ele aia Sa ; : 
extremely unlikely event of a nuclear a 
ment which was more corrosion resistant, : , . 
cident severe ec! wi to release radioat 
stronger, and dimensionally stable : : 
tive materials to the air in the building 
The conceptual design of the dual re 
Dual-Core Reactor | k : 
, nt " ; reactor was developed by members of the 
ornell niversity will construc a 
Cornell University staff. The Universit 
dual-core reactor on the campus at ; ‘ : 
: has engaged Vitro Engineering Cor 
Ithaca. N. Y., for use in student instruc 
; pany, a division of Vitro Corporatior 
tion and research. The facility will con \ ee ; 
merica, to develop further design n 
sist of a pool-type light-water-moderated aoe ' 
ications al Liculatior for the reacto 
reactor designed to operate at a power 
project. Separate tract tor constr 
level (thermal) of 10 kilowatts for re ; 5 
: ; tion of the reactor and reactor build 
scare purposes and at thermal power WY as 
Wi ce awardet \itro ngineering wil 
levels of less than 10 watts tor instruc ; 
. iiso acta ipervising architect-engine 
tional purpose The 10-kilowatt core r | ; 
3 he \ it construction sche 
will be immersed in a pool of demineral * ; 
ills tor cot reti of the reacto 
ized water, while the low-power core . “ 
, ect by June 30, 1959, at the earliest at 
will rest in an aluminum tant : Fe : ‘ 
‘ , , ” January 31, 1960, at the latest 
mele \ em t rument Will 
control operation of the reactor Thus it 
will be possible to operate only one core Euratom Agreement 
at a time. In addition, the reactor will An agreement for cooperation in_ the 
have a facility for use in gamma irradia civil uses of atomic energy between thy 
tion United States and the 6-nation Europeat 
One section of the reactor tacility con \tomi hnerg Community (Euraton 
tail a livht-water-moderated and re was signed on November &th at Lruss« 
flected slightly enriched as emblv known The agreement has as its mator objec 
as tlhe ero power core designed for low tive the bringing imto operatior ' t} 
power operation (le thar 10 watt Community in the next 5 to 7 years ot 
consisting of a core of cylindrical ura ipproximatel 1,000,000 electrical kil 
nium rods arranged generally in a hes watt f nuclear power capacity ISI! 
wonal pattern and restit nan alu reactor types developed the Unit 
num tank filled with wate e rod State 
J 
vill be ipported } ul vluminu orid In addition to pr viding t e basis f 
late Since it 1 planned to experiment mayor rogra ot eaceful developn t 
ith water-to-uramium rat is. i353 of clea ergy, t wreement den 
> 3-1. and 4:1. a different ¢ of orid trat thy nt 1 
. 


ORDNANCE 








of the United States Government for the 


European unity and 


\tomi 


movement toward 


our conviction that the European 


Energy Community, together with the 


l-uropean Coal and Steel and lconom« 


Communities, represents an historic step 


toward that goal 
It is expected that the provisions for 


wide dissemination of information under 


the program will provide industrial o1 


ganizations in the Community and_ th 


United States with valuable engineering 


experience and technological and eco 


nomic data concerning the operation of 


nuclear plants in Europe under 


power 
conditions that will be nearly compctitive 
with conventionally fueled plants 
Phe agreement, expected to come into 
force after Congress convenes in Jar 

ary 1959. contains the major objective 


of the United States and Euratom on the 


joint nuclear power  progran whose 
capital cost, exclusive of fuel, is expected 
to be about $350,000,.000. These provi 
sions include 

1. Financial guarantees by the United 


States of up to $90,000,000 for a 10-year 


operating period with respect to the cost 


and integrity of the fuel element ‘ 
quired in the reactors 
2. Long-term assurance of an adequate 


nuclear fuel supply at prices equivalent 


to those offered to domesti 
try. 

3. Guarantee for a 10-vear period of a 
] 


recovered trom 


market for the plutoniun 
the power reactors in the program 


4. Long-term line of credits of up to 


$135,000,000 to cover a portion of the 


capital costs of the nuclear power plant 

5. A long-term assurance by the United 
States that chemical reprocessing ery 
ices will be ivailable under tern on 
parable to those then available to a 
industry 

An integral part of the progra 
joint 10-year rese ircl ind development 
project. During the first five vear thi 
Community and the United States ea 
will contribute up to $50,000,000 to t 
progran Before the expiratior i t 
lirst tive vear the participant | 
termine the financial requirements for the 
remaming ve year ind 1 undertal 
to procure the nece iry tu ! , tie 
program 

The nation vhic make »> the Co 
munity are Belgium, France, tl ederal 
Republic of Germar Ital | Cl 
bourg, and 7 Net | ry 
member countric ive total opuitat 
of 160,000,000 and major industrial 1 
oure 
Research Reactor 
constructed t my the | 
ersity , \ it | 
cility V1 ( i t cm 1 t t 
reactor wled | t 
erated V rick Vater 
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NOW... 
SUPER-STRENGTH 
PLATE 


IN ALCOA 


ALLOY 
7079 


MEETS CLASS A SNT ULTRASONIC SPECIFICATIONS 


Alcoa alloy 7079, used as a stand- 
ard forging alloy for the last four 
years, is now available in high- 
strength plates for a wide variety 
of structural applications in the 
aircraft and missile industry. Al- 
ready successfully used in the 
Convair 880 commercial jet 
liner, the B-58 supersonic bomber 
and the Atlas Missile, production 
of this superior aluminum plate 
was made possible through Alcoa’s 


new fabricating technique. 
Available in thicknesses from 
3 in. to 6 in., alloy 7079-T651 
guarantees minimum mechanical 
properties in longitudinal, long 
and short transverse directions. 
In plates 3 in. or thicker, alloy 
7079 exhibits greater uniformity 
of mechanical properties, and in 


550 


addition possesses greater duc- 
tility than any other high-strength 
alloy. Alloy 7079-T651 plate is 
stretcher stress relieved 1'4% to 3 
per cent and may be machined to 
yield large parts with minimum 
distortion. 

Identified by the approved 
Alcoa inspection stamp, alloy 
7079 plate is ultrasonically in- 
spected to Class A acceptance 
limits of the SN'T Airframe Com- 
mittee Report No. 1. 

Call your Alcoa sales engineer 
for additional facts about alloy 
7079-T651. He'll with you 
in exploring and adapting its 


work 


many advantages for better and 
lower products. Aluminum 
Company of America, 2031-A 
Alcoa Building, Pittsburgh 19, Pa. 


cost 


GUARANTEED MINIMUM MECHANICAL PROPERTIES 


Thickness 
inches 


Direction 


Tensile 


Strength 


ksi 


1079-1651 PLATE 


Yield Elongation 
Strength | Per Cent in 
ksi 2 in. or 40 
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Development and Manufacture of 





» | 


new contract or protec 


EXPERIENCE United is workir on orl eee j p 
prime and sub-contracted projects in: control rod Ive nd fuel 
for atomn« powe! packaging imtomats in mect n m 
ecoill weapon tank ind rad 

CAPACITY 600-man research lab tory, fully equ ed OO 
manufacturing facility, full complement of skilled craftsmen | 
development and environmental testing facil 

BACKGROUND 9 year i leading designer and manuf 
complex machinery ipment tor industry nm 


Write for folder ( i 
= SHOE MACHINERY CORPORATION 
ORDNANCE DEPARTMENT 
Beverly, Massachusett: 





January-February 1959 












\ | 7 | 
VA V/V. , 
‘ pinboard programming ~ 


saves 95% of manual 


computation time! 





Burroughs 


electronic digital computer 


Users of Burroughs E101 low-cost digital computers report average time savings of 20 to | over desk cal- 
culators and other manual devices plus superior accugicy. Savings in calculating time frees technical 
talent for more creative jobs ensures better design allows fuller employment of laboratory facilities... 
bigger work loads. Simplified pinboard programming can be mastered in a matter of hours. Problem solving 
capacity is further extended by optional PUNCHED PAPER TAPE INPUT/OUTPUT equipment and 
the NEW PUNCHED CARD INPUT unit, for direct computer processing of punched card files. For 
brochure, write ElectroData Division, Pasadena, California. 


®»)} Burroughs Corporation 
° 


VEW DIMENSIONS. in electronics and data processing sy stems” 
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FORD INSTRUMENT CO. 
DIVISION OF SPERRY-RAND CORPORATION 











lord Instrument aero-space capabilities 





Wide experience in these vital new missile and aero systems equips 
Ford Instrument for major responsibility in the most advanced fields 


Ford Instrument Co., Division of Sperry Rand Corporation, offers defense 
agencies a background of 44 years’ continuous experience in initiation, 
development and quantity production of military equipment and weapons 
control systems. Today, in the dawning space age, Ford Instrument experience, 
as outlined in the illustration opposite, already encompasses a wide variety of 
activities in the forefront of this field. Notable are inertial guidance and control 
systems for the U. S. Army Ballistic Missile Agency’s REDSTONE and JUPITER 
missiles, developed with anMa and manufactured by Ford Instrument; 

many guidance and control components on the Army’s satellite-launching 
JUPITER C; navigational systems in wide operational use by the U. S. Air Force; 
and many highly advanced activities such as research into new types of inertial 


guidance systems for usaF’s wapc Weapons Guidance Lab 


DEVELOPMENT Top photo Gyro for stable 











platform under test in development lab. 
Ford Instrument is also designing advanced 
inertial guidance systems incorporating 


new concepts. 


MANUFACTURING — Center photo. This 
photograph shows machining of piece for 
JUPITER stable platform . . . in one of 
Ford Instrument’s many precision 
production shops. 


END USE — Ford Instrument manufactures 
guidance and control systems used in 
JUPITER (left), REDSTONE (center) and 
many similar components in JUPITER ¢ 
(right). Ford Instrument has worked closely 
with the U.S. Army on these ABMA , 
developed missiles. (U.S. Army photos.) 





Ford Instrument aero-space 

capabilities include : 

1. inertial guidance and 
control systems 

2. Nuclear power-plant de- 
signs for satellites 

3. Guidance and control 
equipment for satelilite- 
launching and space-ex- 
ploratory vehicies 

4. Prelaunch computers and 
ground support equip- 
ment 

5. Missile firing range in. 
strumentation 


6. Reconnaissance systems 
for aircraft and space 
platforms 


7. Automatic navigation and 
mission control systems 
8. Traffic control equipment 
9. Safety, fuzing and arming 
devices 
10. Remote controi systems 
for drones and platforms 





lord Instrument ground systems capabilities 


New methods of attack on military problems require a wide range of engineering 


skills ... mechanics, electronics, optics, computer technology 


New we apons and materiel are changing the tec hniques of ground wartare today as at 


no time in past history. The unique ¢ apabilitic s of Ford Instrument in automatic control 


and « ompute r systems are being put to use in imple menting and shaping new concepts 
of ground warfare. Some of these « apabilities are shown in the artist’s cone eption below 


Notable Ford Instrument experience ing ludes Development of a system for control of 
aerial drones for combat surveillance and reconnaissance development of a computer 


for vehicle navigation in trackless wastelands; and inertial guidance and control for 


the REDSTONE tactical ballistic missile 
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DEVELOPMENT — Trailer for combat surveillance MANUFACTURING ep inthe manufacture END USE ts 
(drone control) system. Ford Instrument worked of a precision computing can ord instru i Ford In 


{ 


with U.S. Army Signal Corps on this system, ment has extensive facilities { re complex safety 


comprised of radar tracking, telemetering, com machining, is widely experienced in both elec eapon. is one 


puting, plotting and control equipment tronic and mechanical computer ‘ warhead 


Ford Instrument ground systems 
capabilities include: 


1. Combat surveillance systems utilizing 
drone aircraft 
2. Vehicular navigation computers 
. Inertial guidance and control systems 
for tactical ballistic missiles 
. Safety, fuzing and arming devices for 
atomic cannon 
. Atomic fallout predictor 


. Computers and controls for antiair- 
craft guns 


. Tank gun stabilization systems 
. Mortar locating computers 





Ford Instrument naval systems capabilities 


Ford Instrument has over four decades of experience in development and 
production of complex computer and control systems for U. S. Navy weapons 


Ford Instrument experience in naval systems encompasses complex equipment for all 
phases of naval warfare —surface, air-defense, and underwater. Ford Instrument’s long 
history of working with the U. S. Navy began with manufacture of one of the earliest 
analog computers for solving fire control problems (Range Keeper Mk 1, circa 1915). 
Today, Ford Instrument’s naval systems activities continue with development and 
production of such vital modern equipment as the launching and control order 
computers for the Navy TeRrR1ER and TARTAR missiles, control rod drives and other 
instrumentation for atomic submarines, plus a wide variety of operational fire control 
equipment for naval guns and rockets. Some of these advanced naval capabilities 


are shown on the panorama below. 





DEVELOPMENT — Photo above. Electronic section of the 
all-transistor computer developed to solve launching 
and control order problems for TARTAR missile Note 


| which greatly faci 


ultra-« ompact modular construction 


itates maintenance 


MANUFACTURING ~ Jop photo. A technician makes final 
check-out on Mk.47 AA and surface gunfire control 
computer belore delivery to U.S. Navy. Ford Instrument 
is one of a few companit having thorough ¢« kK perience 
on all types of computers and control system eles 


tronic, electro-mechanical, mechanical, hydrauli 


END USE — Left photo Night firing of U.S. Navy TER 
RIER missile, Ford Instrument i proud of it art in 
the production of the vital TERRIER TARTAR w spon 
systems for fleet air-defense. (U.S. Navy photo 





One in five Ford Instrument « mploye es is 
engaged in engineering activities. Many of 
our top executives are engineers Since a 
crucial part of the work of Ford Instrument 
is in solving engineering proble ms that 

have never been solved before — many of 
them, today, related to pace conquest ind 
‘ xploration idvanced engines ring t ilent is 


the most important asset the company has 


...about Ford Instrument people 


Many of our engineers have more than 20 years’ 
experience Yet it’s worth noting that the average 
age of the Ford Instrument engineering staff is 
only a little over 30. When you pl we your 
engineering, development or manufacturing 
proble ms in Ford Instrument’s hands, you 

ire assured of a vital, flexible ipproac h 

with solutions thoroughly checked 

ind “debugged” by seasoned military 


systems engineers 


We invite you to learn more ... 


Re sponsible agencies OF industrie S 
possessing the requisite security 
clearance and need to know, are invited 
to learn more about Ford Instrument 
military system « apabilitic s. Ford 
Instrument Liaison Engineers are 

ilways ready to discuss your new or 
special re quirements and will be glad 
to prov ide you with detailed 
information on specific 


project cap ibilities 


FORD iNSTRUMENT 
DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, New York 


Field Liaison Engineering Offices 


DAYTON, OHIO HUNTSVILLE, ALA . LOS ANGELES, CALIF 
Ford Instrument Co Ford Instrument Co Ford Instrument Co 
29 West 4th St c/o U.S. Army 60 South Beverly Dr 
Dayton, Ohio Ballistic Missile Agency Beverly Hills, Calif 
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REAR ADM. ROBERT E. DIXON 


Chiel, Bureau of Aeronautics, United States Navy 





Aircraft for the Navy 


The Bureau of Aeronautics has a vital role in our seaborne air defense 


. 














Rear Admiral Robert I 
EGULUS issiles, yet-powered Dixon, a native of Georgia, was Aviation was t ( ré 
pl ti } ral { | graduated from the United ons oll ( ral 
scapidall . evo ;OTAlic PuUCcIS, pa ( trie " ‘ 
States Naval Academy in 1927 
blimp ind helicopters are part and won his wings in 1930 ‘ Na 
f th ’ After duty in cruiser and carrier \ 
of the vast array of Weapons and cor VAVa ‘ ‘ ‘ 
aircraft and in experimental 
nodities that the Navy Bureau of Aero flight-test units, he assumed nti 1 vi I i 
j command of the Avocet, a smail : ‘ . , ’ 
nautics, the enyineering domain oOo ‘ na Wal 
seaplane tender, in 1940 
; a4 
Naval \viation, now provide S oul In World War Il, as com- Ad \ \ ‘ 
} , mander of Scouting Squadron II 1 vA WW 
forces afloat. However, the big task in . . os We enter VN « War Il 
he received two Navy Crosses 
BuAer is to maintain the armament ot for his exploits in the Coral Sea irrict ima ¢ I i ' 
fleet nae sheis leon f atearl battle. After a brief respite at ; | Se on 
leet carriers 1¢ squadrons of attack 1s 
San Diego with the Aircraft 
bombers and fighter interceptors. rraining Group, Admiral Dixon CATT ‘ { j t 
be | served for almost two vears as — oud ’ , eille 
The aircraltt for the Navy s carriers l ( i 
operations officer, Carrier Di- 
always must be the ultimate obtainabl vision I. In this capacity he took 0 range pal rorait, and 
| | | j ] part in over hiiteen separate air - - i 
nm speed, climb, ceiling, endurance ‘ ) ) 
2 operations serving im various 
j , 
ind maneuverability: yet they must b carrier flagships 
1 ] 1 Postwar at sea he com } sane ' 
suthciently rugged to stand up under . ( ‘ t} 
manded the carriers PaLat and 
the stress of catapult laun hing ind ar Vattey Force and was Chief mnie 4 Ila ' 
“ , of Staff to Commander, Carrier 
sted landing Moreover, the de n ; ' ' 
Division I. Ashore he was di 
( irriers, aircralt, and their we pon rector ot flight test at the Na . 
ust | rdinated through cl val Air Test Center, Patuxent : 
i ‘ iM COOTUTIAICGU 2 vii ClLOS¢ mu 
Md.. and in several billets in 
tual understanding with the Bureau o the Bureau of Aeronautics 
\ , ) ' n July 1955, p “d 
Ships and the Bure a of Ordnance I il l promoted to rear ‘ 
admiral, he was appointed As 
ul under tl iding hand ot the sistant Chief of the Bureau of 
| 1 | Aeronautics and served until 
C hie Oo Nava ()perations ind | : oe , . , 
July 1956 when he took com rh 
Deputy tor Au Each of the thre B mand of the Taiwan Patrol | PiROUG TI i 
! Force ' 
reau 1 turl eavily dependent ¢ — 
In February 1957 he returned 
the tull support of American industry to BuAer as Deputy Chief and I ; 
, : was sworn in as Chief of the 
to levelo] i 1 prod e the ( r a ag 
Sureau on July 15, 1957 
I r ip \ 
oo I ( ho | be draw ‘ 
ol i veam ster Dose \erona i 1 ¢ Na 
iterestl problem in itsell | it the ty] ul « the il ri } 
omptlete aircralt the carrier ind it i wloxvy Hur tf t 
it quadrons, OF perhat im inte \ugust yog. the Se tary ot th Ja 
rated irrier task force? The Bureau told the Bureau « kg 
, ’ ’ | 
\eronaut oO charmed by the Department doc not co that tl \ | 1) 
ter na oO t better to wus the icvelol ent of i i na 
phrase spar et assure tselft that I ed sul I il I ( \ 
the irric ind urcratt are col it 1 the Na Yeti ) Na \ 
ible ind that ne ircralt§ are iri itor No | t { | ( ( 
1} the ost lective weap or qualit t¢ fly } 
the I I ( vt } i\ req re (,let Curt | Na 
" 1) or ¢ first i ift nil 
The evoluti the Bure i ( ( ( {) r 
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Management and Research 


The greatest challenge to management is to persuade those engaged 


m rescarch and development to release their imaginations lo speed 


the exploitation of important new discoveries and new technolog) 


mon 


KCAUSE of the direct rel 
hip of our uccess to the prog 
ress of civilization and our po 


ition of |e idership in the tree world, 


eflective management of rese irch and 


ke clopment programs ha becor i¢ 


itally look torward to 


Important We 


the exploration of the universe as did 


Columbus when he began his voyag« 


to the New World. The magical dif 


ference les in the ady inces of civiliza 


tion and technology which greatly 


foruly our position, No royal handout 


will finance this adventure. 


ur great strides in productivity and 
living 


the subsequent clevation ol 


standards permit our people, as a na 


tion, to share fully in the preparation 


for and the benefits to be derived from 
penetration into the last remaining un 


known 


( *ERTAINLY an honest appt iuisal of 


our performance in these areas, 


loosely described as research and devel 
opment, is called tor by the broad mili 
political impli 


Whether 


found in Government, industry, or sci 


tary economic, and 


cations of these programs, 


entihc and engineering institutions, 


these implications are becoming in 


with the swift ad 


and 


rm isinyly comple x 


vance Of science technology and 


thus demand more of our resources 


j 


Qur survival as a nation may depend 


upon our rat and degree ot progress 


Betore discussing management re 


sponsibilities in rese irch and develop 


564 


Maj. Gen. J. B. Medaris 





Medaris is 
Mandin ge General of the l 5 


lrmy Ordnance Mi le 


Irsenal, Ala. 


General Com 


Com 


> 
ind, Redstone 





ment, | want to dispel some of the sur 


rounding dust and fog which has 


resulted from the mistaken habit of 
making research synonymous with de 
velopment. It will be helpful, there 
fore, to define the elements which cel 
lectively add up to the over-all 
requirement 

research effort is 


this I 


WwW hose 


The first 
called basi 


a broad 


type ol 
research, By mean 
investigation sole pur 


pose 1s the discovery of new facts or 
new principles, begun without a prior 
detinition of objectives. It is the search 
lor knowledge for the sake of knowl 
edge which the scientist undertakes 
without anticipating precisely what he 
may find 


Next we 


WwW hic h 


have directed esearch 


} 
refers to the search for a solu 


a well-defined problem with 


tion to 


out attempting to narrow the field of 


exploration by which it may be found. 


In the long run, the most profitable 


kind of research is that which is di 


rected to an area 


Chen there ts applied researe h. This 


is the process of translating already 


discovered facts and principles into 


practical applications either on a lab 
which includes 


' 1 
oratory Scale or a Scale 


cOMmponc nts deve lopme nt 


Finally, in this sequential proce 


product development or the 


a tep by which we prepare 


lor the repetitive manutacture oO 


greater or smaller quantities of end 


from the main stream 


The ob 


yective ol product development 1S al 


items which flow 


of the applied research effort 


ways a usable, needed, complete new 


item 

Consider next the elemental qualif 
cations which the manager of this di 
verse but highly integrated held must 
bring to his task. Not the least of the 
required unique talents arising from 
situation is the demand for 


this peo 


, \ 
ple of seemingly incompatible charac 


teristics—those capable ot releasing 


their Imaginations vet having a pra 


tical sense of management 


ji I 


spirational i¢ idership acceptable to 


and 


manager must contribute in 


creative scientists and engineers 


must exercise it In consonance with 


the practical demands of resources and 
time. He conserve his 


skilled 


power resources, This requires an un 


must highly 


crentin and technical man 


derstanding of their needs and the 


wise provision Of supporting services, 


] 


manned by people less highly trained 


and educated, but possessing sufhcient 


technological understanding 


: , 
them fit their more mundane tasks 


the needs of creative science and tech 


nology. 
svnthesize_ the 


He must be able to 
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complex elements of science and tech 


nology through an understanding of 


technical problems but without becom 


ing buried in the minutiae or the limi 


tations of thos¢ problems. 


Like Solomon, he must become the 


impartial judge when dedicated scien 


tists propose conflicting approaches, 


each group firmly convinced that its 


solution is best. Out of his own experi 
ence and grasp of the situation he 
must make the right decision palatable 
to both in a manner which will 


He ha e 


courage to accept the responsibility for 


not 


discourage either. 


must the 


his decisions and the courage to 


iT 
sup 


port his organization mm any course 


which he know § to be prope - 


Basically the manager plans, 


ules, directs, and controls the 


tion tacilities, n 


of manpower, 


and ds. Hi 


lination 


unique function 


CcOor< and directior 


1 elements directly | 


al and indirectly 


r HE management of research and de 
velopment not only has the unique 


responsibility associated with the tech 


nical aspects but the even more un 


usual and challenging task of puttin, 


objectives, resources, time schedules, 


and the assessment of results in specitic 


basis 


to achieve later what 1 i\ 


terms related to a short-term 


This 1S done 


be an intangible, difficult-to-recognize. 


and many 


| 


voal, 


times presently unac eptable 


the 


charged to me, 


In programs ol magnitude 


those which are 


watchdog 1S me Time will contin 


the ever factor in th 
hnologi 


that ton 


present 


when and t 


scientil 
progres 

break-thror make 
solete the ! riel about 
come off the 
The 


this eventu 


! 
ony 


applicatior 
ciding when 
WISE 

ment 


hfetime 
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the problem with immense efforts now nent 


being carried forward in the missile 
space, and nuclear fields 

Tel scoping 
Imperative in the 
tional security, but before 
short 


consider 


cuts, we n under 


various elements of 


ust 


stand the research 


and development in order to determine 


where time begins to run 


Earlier I detined basic research as the 


first element in the evolutionary 


proc 


ess. It is the only one against which it 


, 
1S impossible to erect a time scale 1n 


Yet it is the 


tion produced by this eff 


advance. upon intorn 


remainder of the | 
This is 
which is 


ind 


1 
the building 


roce 


pends. the type o 


search the mo 
Tea hing 
innot put a 


tinuing eflort 


hum in 


The Army 


ten to tw 
of the second phase, 
res irch, to he 
completion ol 
fourth catego 
ment, 

When so 

expected 

manager 


tively the 


future 


pu h the st 


beyond 








miormn 


neva ‘ i we i positive the manager adequately understands 
Ipply it the itiona ter the approximate influence ot nknown 
actor to schedule invention based 
eve that the econd itevory i Ippon new knowledge. This seemingly 
estigati is the concern o ncompatible requirement calls for the 
tire dete establishment. A judicious application of a probability 
t ( ‘ lclense tructure factor which can be arrived at in terms 
participate those areas ol ri ot the solution of any critical pre biem 
terest to each element, It might essential to the invention. If there is 
pie tk i oO! leline ile re hoent ‘rasp ol the unknown: In 
borlatue im ter ( basse ol i ( r a we can definitely s hedule re 
or to make similar assignment ition in the third category—that of ap 
espect to the areas most closel) plied research 
to the eed i | ipabilitic s Ol The ¢ ond cateyory, or directed re 
itributi organizations, but earcl begins to border upon thi and, 
resolutio just not be mee if we employ a broad proba 
restrictive =e | bility factor, we can de elop a 


reference time scale here as well. 













mn thi This can be accomplished only 


== 
= 


proce . ipplied 4 
elop 


nh and product cle it owe approach it 


ire concerned with spe =o. the resources involved in the 
ipphi ition to specin mission undertaking 
ical grouping of ta ks ould The manager must ensure that not 
ited to responsibilities for spe only all his major building blocks but 
eful end = item Both cat ilso the technical ingredients progress 
relate to Ww if you co ind ar on hedule If he has identified the ma 
1onm tern of well-defined ob jor steps ilong the road, w hich must be 
hehind him by specific points in time, 
ieve that our objectives should he has the means by which to gage 
tated that they spark an inve progr continuously as the rogram 
to ol t perlormance prob mo rorw ird 
| ould seldom bn restr ted to Here I must ¢ tabli h 1 contro \ 
¢ armament tem which will keep hi nformed, a 
ive ne intention i) belaborin ystem wl h can tell hn where the 
obl ol transition trom cle ( proyvram 1 today where t wa Ve 
t to produ tion to marketin | ter lay ind where it Wi by tomorrow 
pl is! hnowever tl if the r ni or months in rdvance if proure 
i operatio COT manave ontinuc on today basi 
if tl follow-on skills related iat ist be alerted t potential 
tion ! iit ince cl nee troub pots before the \ in mped 
1 the other itor mitimately proyre oO that, by the ip ition ot 
( the le opment proce ire orrect! ction to the degree re 
t into close physical relatio quired, the yellow warning lights can 
rit hy persona nder tanding ly hanged to green ind will never 
ner ha the benefit ol the ( turn red 
interests oO the produce nad Pro ra 0 the nagnit ( those 
intenance en nee without be in the mi ile ind pace area ire never 
pered by thre the eflort ol ny small roup of peo 
pole Chey require the coordinated and 
maportance ¢ tiriie innot be le oted work ol many organizations 
dlerestimat | In ny re earch ind ind of thou inds ol ndi idua within 
pment program the clock begit the Government, in industry, in pri 
when ba research has pre ite research institutior ind in our 
knowledge useful to that pro universitn ind laboratori¢ 


contribute om 
They feed 


fabricate 


problems 
T he \ 


14 . 
1ded omponents Chey assen 


test 


prototypes. They find new materials. 


Under the influence of management 


all must be kept marching together 


at the required pace, in step with the 
deve lopment agency and the user 
fundamental to his task 

should have an apprecia 


as well as the 


It is that 


the manager 


the 


aspect 


tion of human me 


chanical in the establishment 


and maintenance ol effective controls 
One of these is the necessity to over 
come the inherent dislike of the r 


searcher ror scheduling his work 


I insist, howe er, that while we in 


not schedule the spark of genius 


to development, and can only evoke it 


by proy iding | stimulus and en 


roper 


| 
vironment, we can schedule the or 


t ce 


derly growth and consummation of 


velopment and that, I suspect, repre 


sents well over ninety per cent of the 
total effort 

Another requirement 15S that the 
control system should involve mul 
mum expendit ire of time by the r 


1 
searcher or the ce elopment engineer 


in the presentation Ol the necessary 


ind by management 1 


We als 


intormatior 


the 


issimilation and use of tt 


have found it advisable to build sate 
guards into the ystem to a ire ob 
jective reportil For in spite of the 
legendary objectivity of the rentist 
ill too often he 1 influence | Dy ¢ ( 
tions or preyud es mspired b i 
finity and devotion tor hi ol 


ioe oreatest | illenyve to i iu 


nm researc! i ! development to relea 
their imaginations. They are prone t 
] } 1 1 

chin to é r roundatiol lOOK1 


1 
into the future in terms of what they 


in under tand and belie e they i 
control, thus unnecessarily delaying the 
exploitation ol new disc erie il 
new technology. 

If we fall into this error we put the 
emphasis upon It ictional improvem t 
rather than upon notabl idvance 
the state of th irt W spend tor 
much time and effort in so-called prod 
uct impro ement which never end 
Science and engineering should be et 
couraged to move out at the fastest 
possible rat in order to itisfy tl 
most immaginati lemands. Our ob 


yectives 


ORDNANCE 





in Army Jupiter missile rise 
; 
from its launching pad at the 


start of a recent in-flight test 








Of full-scale eentry nose cone 
quipment | irmy photo). 
_ 
—»> 
vanced that they can stand tor years. 


Increased technical challenges and 


the need for 


prompt results mean that 
the manager! nust, like a skilled SUI 
geon, adapt | tools, the form of his 


organization, precisely to the needs ot 
the operation. It is relatively easy to 
embrace the ter ptation of formalism 
and so burdet the entire system with 
complexities that everything moves 
more slowly This deteats the purpose 

Instead management must operate 
like a galvanic battery to speed up the 


] 
ister and less formal co 


tempo, ure 


ordination ‘ ker decisions, ind 
therefore be tter actions 


Demonstr ited performance on s hed 


ni orva iti the pride ind itl 

faction « iccomp shment whicl on 
tribute to futur resul Only , 
formance cor inds the respect and 


conhdence of those who sit in jude 


ment upon the inager, Nothir 


the nations of the world 


There is a vital and complex intet 
relationship between science, imdustry 
and yovernment, all elements ( vhicl 
ire essential to the achiev ent of re 

' 
sults that wi issure Our 1d in to 
day § critical international competition 


All who participate and contribut 





must recognize the necessity tor mat 
agement and oordination ind 
ngs subj gate themselves to ome 
time aGistastetu d 10! to the « 
that unity « purpose in continuo 

‘ ol ecd or ( t 





Epirot Nott! This article is based 





on an adare given by General Medari 
before a recent regional meeting of 
ul \ I Ordnance A ssociatio! 
held at the WI Sands Mi Range 
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portion of the Aircratt Nuclear Pro 
pulsion Program (ANP), its history, 
its status, and my thoughts concern 
ing its future, 

After thirteen years, the ANP re 
search and development effort, sup 
ported jointly by the Air Force and 
the Atomic Energy Commission, has 
successfull passed many important 
technical milestones. We have operated 
turbojet engines i1n parallel Irom a 
common heat source. We have ground 
tested a turbojet engine on nuclear 
heat from a reactor. We have com 
pleted forty-seven flights of a one 
megawatt reactor 1n a nuclear test air 
plane outfitted with a complete crew 
shield. This reactor was, of course, not 


used tor propulsion, 


WV! have accumulated thousands of 
hours of irradiation testing of air 
craft materials, components, and sub 
systems. We have made great progress 
in reactor design and development and 
in reactor and aircraft shield design and 
development. And we have expert 
mentally verified many of our analyti 
cal techniques and materials parame 
ters 
These achievements are indicative of 
the broad development base which has 
been built by the Air Force-Atomi 
Energy Commission-Industry Team 
In arriving at our present position 
we have been over a long and tortuous 
road. Our problems have been similar 
to those found in many development 
programs—attempting to achieve and 


] 
lil 


maintain proper balance between n 


tary requirements on one hand and 





General Keirn 3 
Deputy Chief of Staff} Deve 


Iss 


cfaone 





opment for Nuclear Systems 
and Chief, lircratt) Nuclear 
P; opuision ( ) thr ¢ l niled 
States i Force Wash n © 
ton, D.C 
technical risk and cost on the other 
trying to establish development objec 


tives col 
tary req 
with th 
volved 


For 1 


sistent with operational mi 


uirements and yet <¢ 
technical risk ind 
nstance, a program 


omy itible 


1 cost in 


to fli ht 


test a nuclear-propulsion system in a 


modihes 
early in 
tential 


1 B-36 airplane was 


1952 because 


the m 


of the airplane yx 


system was extremely 


limiutec 


CANCCICE 
ilitary po 
wer-plant 


1 and the 


cost was not considered justihiabl on 


the benefits of techni 


alone ° 


Avain, 


in late 1956, 


al ce 


clopment 


work on a Super 


sonk bomber lor Wi pon system 


severe t 
Durin 


vram h: 


as reoriente d he CAUSE 


sk of success W 


» yustity the hi 
‘y this period 


is come under 


ous revicw by Various 


or comil 
Force. t 


sion, the 


other G 
the ad 
the basis 


and the 


Nuclear 
, | 
level Of 


( 


cons 
h io) 


ot time 


the le h 


idered 


too 


t 


our pre 


neariy conunt 


crenu 


nittees by request Oo 
he Atomn Energy 


By partment of Det 


overnment agence 


ice by these 


for the form 


prosecution 


! 
Propulsion 


Prou} 
lation 
ot the 
Progr 
) r 


A manned nuclear aircraft might be similar in weight and size to the 





hic yvroul 


(lommi 


3-52 heavy 


consistent with theu 


Dhere ha heen 


ent OPINIONS EXpPressce 


uittee members 


aiverse View i 


ect manayemen 


emphasis in ver 


cralt Dh on 
following mpl 
summing niial 


tainer mater 


ce. a wa rea 


medium thre 


ible to he I 
yste [™ 
ipabrlitye ( 


bomber shown here 


he 


\ur 


reco 


( cou 


1 by 


we a | 


borce 








taken in a sense derogative to our 


scientific advisers but rather as 


nany 


i caution with regard to forming 


; 
reaching conclusions on 


pINIONS OF 


rle technical facts con 


dered out of context. so to speak, with 


ill the related ts which may have a 


profound bearing on the matter. 


Let me illustrate this 


point nm an 


other area which has generated diverg 
ent ewpoints. In our eflorts to de 
choy useful nuclear powel plants we 
ire ied with a requirement to kee] 
the weight-tothrust ratio as low as 
pu ible. One way that lower weight 
to-thrust ratio may he obtained ! 
by increa ing the thrust through hivher 
pr r ut temperatures, This, ol 
Oo ‘ in be achieved through the 


evelopment ol higher peritormance 


iterial ind extensive effort in thi 
rea ontinually being onducted 
be rise the he it must be venerated 
thi the olid witrix of the reactor, 
the requirement tof better high-tem 
perature yaterial oes beyond that 
nost other fields of ce clopment Thi 
wt has been the underlying reason tor 
h of the pessimism which has per 
vl | the ol nent ol yOrieE of our 
ore ost screntin oun elors Improve 
vents in thrust also can be achieved 
ho cl throug idroit’ engineering 
design wl h takes maximum advan 
face ol the Wa ible materials § te } 
Pideid 
pg OWEVER, it take i healthy con 
irrent hardware-testing prograt 
vl itely to exploit this means ot per 
orl ifice Mmnpro cement, Chis tact dlo« 
lot cem to be fully ippreciated by 
on ientists who continually advise 


; ] ] 
ctlort on materiel ce clopment 


further achievements in tt 


endu 
proved materials 


Wi have iccomplished Siynificant 


increases in system ethcrencies and per 
formance using the same basic materi 
| } | 

i eat expert design techniques na 
vood engineering practice, and there 1 
much more that can be done in tl 


cdirecthon 


[here is one other important area 


wortl mentionin in which di crs 
cre ited 


This 1s the 


radiation hazat 


OP INions have problems i! 


prog un management 


potenttia 


ter of the 


associated with the crash of a nuclear 


powered aircraft. My attention recently 


was drawn to an article on this sub 


ject, 
In recognizing the hazards of nu 


lear-powered flight, the author cde 


scribes the situation in wholly unrea 
sonable terms. He obviously was not 
familiar with the intensive study that 


has been made of these problems in the 


ANP program. I can assure you that 


the Nur Force and the Atom Energy 
Commission are extremely sensitive to 
= Se their responsibility lor 
. : ensuring the satety of 
' ' the public in all our 
x test and tactical opera 
: ™ tions 


—~- ae wm 


— We ire 


experimental 


lucting 


one 


il Extensive program 


will culminate in full-scale tests 


ally ce signed to identify all con 


| could resuit in poss! 


aition which 


injury to people or damage to property. 


\ 1 re sult of this effort the \n For ¢ 
be able to formulate detinit test 
| ] } } 

ind operational tec Iniques ind proce 

lures that will idequatel protect the 

public interests. Articles like the one | 

have just ientioned ompletel) obscure 


But let me return now to the present 


ANP 


mnninyg 


] 


tatu of the manned-aircratt 


program. | discussed at the he, 


the general requirement for an air 


borne miussile-launching, 


Su h i 


ale rt, mobile, 


manned-aircraft: system system 


may i imilar in weight ind size to 


the B 
heavy 


PIISSLONS 


} 
ind he capable oT « 


payload on 


irrying a 
exte nded en lur ince 


Because of its endurance. 


Irving armament load ind high 


peed ipability it minimun oO 


nedium altitudes, its operational ver 


satility would be outstanding. 


mentioned some o 


I alre idy have I 


I deterrent qualities with respect to 


general war situations. But perhaps 


even more important 1s its inherent 


operationa flexibility for meeting vari 





meetin 
of the Washington Post of 
the A.O.A. held at the U 

lard Hotel, Washington, D. C 


Keirn before a recent 





ous limited war and peacetime situa 
tions. 

We are now on the threshold or suc 
cess in the various technological areas 


embark 


on an experimental flight-development 


and will soon be ready to 


phase looking toward a prototype air 


craft as the next logical step in the 


program, The proposed developmental 
approac h is comple tely compatible with 


current technology. It provides for an 


orderly and sequential development 


program to achieve our objective of a 


militarily useful aircrait on a mini 


mum risk, time, and cost basis by em 
phasizing Safety, integrated power 
plant and shield development, and 


equipment proot-testing. 


It will not require major commit 


ment of funds until power-plant relia 


bility is established, ground handling 


and maintenance techniques developed, 
and a reasonable amount of nuclear 
flight-test time iccomplished Such a 
procedure | basically i fly-befor 


buy approa h. 


ens, trong interest in a 
cle 


ar U rboprop conhyguration ha 


developed for applications to transport 


ing heavy payloads at speed 


what lower than those for 


airborne-alert system would be de 


signed. Although the turboprop pet 
formance spectrum and __installatior 
complexity l not so ta orable i the 


styving the Air 


high priority strateg 


turbojet ror sat 
ment, it does have signiticant capa 


bility in logist and other area 


The propuls on systems we have ur 
er development today a 
steps. The problet ol oper itin rea 

tors at the required power density can 


he solved through the cle elopment ol 


materials which are now known to us, 
ind through improved design tecl 
, ey 
niques which are evolving daily. 
While one 1S tempted to put a time 
table on the introduction of nuclear 


powered aircraft for commercial use, I 
: ‘ 
would hesitate to use previous history 


vardstick. Nevertheless. | 


as a expect 
one day to read in the headlines that 
the first nuclear-powered supersoni 
, ; — 
transport has been introduced into 


New y or k 


1 
commercial service between 


(orient 
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New Weapons Now 


The challenge of the Communist blow MHARECS if NMCCOSSAY for MS 
to speed up the time required to design and develop the means 


necded to offset their very real scientific and nulitary advancements 


Rear Adm. John T. Hayward 


Ee ™MINCI th first of the Russiat i 
Ss Sputnik took to the air a lot ot Id) ‘Hi " ” - pear t 
L 4 heer this sub nt Chief of N f Ope ve 


talk iS Deen spent on 








x 2; h and level 
yect. Naturally, a Americans we have ; ee . : and c, ‘ \ halle t Wi 
a n hich is UPPoOse ‘ | not DD. ¢ / 
make all of our dithculties just nish ‘ OUse€a N ZL adre proce if I 
However, it is not possible to investi given by Admiral Hayward teyratic loes the V 
gate a subject h as this without try ; an aided — ar hese 
eeting of the New York Post ; 
ny to put it into context with = the . phe Clee en ee ored 
er-all problet 1 will attempt to do ire 
thi ( 
The West today—the iZatu ecol i I I 
t ol hich America was born and of She has bee ivavged | val ior ent | 
vhich it has become the leader ! i oOlullol yet her rate 
hallenged is Was the yreat cl lization pansi has « ed i bp 
ot Rome 3 vediately before its decline had no investment o ore 
ind i () response tl hat na re i i i | 
r r ri r ce tradi tory ind c« Ss] ( 
tused rior t he We 
One rea iSO! or th response 1 } er! i 
that e ha t really analyzed the S|} i 
I Licnye M I K It I t to ¢€ teliectua ( 
( the n < ibert (Ne eoee~ VE I 
= = = 
yx rrity ne Ame i = ==> TS ! 
ind West il if ol in 3: - = 1) 1) 
. 
to point ¢ he ri I | i SS: 
re ( the LA t ind to = 7 
keep tl ind the West =™ = 
i on. The hal the 
r r ( I na | 
hee ty ' i 
Unt I yy I une 
ier ! halle ri ‘ 
Le ( cu 1 c na 
wt ( 
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even the comparatively short develop 


ment time and eflfort expended. 


-* necessary. therefore, to isk some 
very penetrating questions 1n order 
lan 


de velop a re isonable program } 


For example Are the essential weap 
ons on hand or 1n process ot develop 
ment? Are we duplicating efforts? Are 
the new weapon systems required 
within a re isonable time scale consid 
ering the known state of the scien 
ind technical arts? Are the gains 
performance or capability  sufh 


irrant adding a new 


an old one or can 





m be modernized to 
| 
equivalent gain in px 
\re the require 


unnece complex and 


costly? What = are 1e problems in 


lved in meeting the time period 


oO 
necessary to ck velop the system? 
[here are many more questions, and 
it must be noted that while the best 
technical answer might not always be 
the best policy, those who make the 
policy must KNOW the best technical 
answer. A look at our strategic bom 


bardment missile program will quickly 


show that all these questions were not 


submarine-launched missile attacks is the P2\V-7. answered and in some cases not even 


Prime weapon against sneak 
The development process cer 


asked 


member f a free alhanee the matter in its proper perspective tainly can be shortened by critical plan 
together by is necessary to organize ning and work in the selective process 
{ this earth development program round definite prior to the d y 1. The 
our friends and to long-range objectives. We shotgun 1 
organizatior vhere but this 


This is wher 


tion 


pon 


that perational req 


ition 
truyyl We do sav, Nowe t [ state 


do not pertorm our missions dangerous 


in this death struggle I | ‘ lan ¢ lo ’ 
nd } 


tatorship of the proletariat rather than a Mact I on bases 
re means : \ t \ if I Navy would be 
nece hat it is just a part 
the deterrent po 


the net 
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We 


can't afford to go down just one street 


answer to the spectrum of war. 


in our ability to retaliate or deter an 


enemy. 
The Russian missile launchings pose 
a tremendous threat to the United 
States and its allies. It is obvious that 
the antisubmarine problem 1S high on 


dith 


under 


our list. This problem is a very 


cult one and involves the area 


ot the and the 
No quick invention 
or break-through is going to solve this 
Che 


1 it will 


the the surtace sea, 


SCa, 


air above the sea 


problem oceans of the world ar 


large, anc always take a tedious, 


around-the clo k eflort on our p to 


sol ¢ th s problem. 


HEN we look at the 


\\ tions that 


World War Il, 
maligned and little-understood aircratt 
This 


systems for projecting our power across 


wious situa 


have faced us since 


we come to the much 


Is one Of Our Optimum 


carrier, 


the sea 1n situations not only where we 


might be required to fight but in the 


cold war as well. It is always hard tor 


me to understand why peopl yet so 


if 


upset about the size of our aircralt 


riers The laws ol physics are no re 


specters of the sea or the land. In or 


An FSU Crusader prepares for a catapult launching from 


der to operate modern aircraft aboard 


our ships it is necessary to have 750 


teet of landing space. This is the gov 


erning dimension tor the size of our 


carricrs 
that 


I call to your attention the fact 


bloc 


modern weapons, If our aircraft are to 


Russian is ds with 


the equippe 


land un 
bn 


alt 


control the air over the sea or 


der these situations, they must 


the manned 


\s 


WwW ith 


long 


as 


modern 


plane 1s us, the aircraft: carrier 


Fitteen times since the 


the | 


will be here. 


Korean war ended ited State: 


has been required either to show torce 


or use torce in situation across the 


he 


has 


been pos 
Navy 
The cde 


still 


cas, only Way this | i 


ble 


specifically, the aircraft carrier 


been through the 


cision on the Seca, as On the and, 


rests with the decision in the air. 


Our philosophy in these situations 


is that we have a capability tor the 


delivery on 


We « 


triends 


ol weapons 
ill 
] 


or cit 


very precise 


military objectives in afford 


astate 


to imcinerate our 


completely the country involved 


situation will always invol 


country. It 1s necessary that we 


position to move rapidly ind « 


in this area or we will 


the flight deck of the I 


nibbled to 


he 


talking 


}* riect 
ibout 


1g45 to 19 


we saved 


had a 


Look cl | 


hOSCTLY 
sec 
were thinking 


T 
Oran miihon 


armed tore 
threat 
the 


must be 


ot the 


us im 


| 
} roble mM 
Var as it 
huture 


Vhis 


choosing 


the 


the 


hort 
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deatl 
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Mat 
Western 


MONOpPory ( 


it ¢ 


what actually 


ths 


] 


\ 


WA 


ly 


\« 


hat 


peop 
| ULOpPK 
the 


nits, 


the 


OC’ 


] 
i 


h tp pe ned 


peo 


requil 


Al 


we 


lost 


went 


iton 


howe 


bes 


While 


Navy photo 
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Airborne Minutemen 


The 101st is a completely air-transportable division ready to move 


toward potential danger zones throughout the world within two hours 


days before the torst 


Division was publicly 


IP TEEN 
| yee 
identified as 
Army Corps it flew the first 


the spearhead of the 
Strategy 
STRAC 

\t 2:00 
\rmy 


to dispatch a two-company task force 


mission im history 
May 


Command ordered the 


p.m rath, Continental 


division 


to Puerto Rico where further instruc 


trons would bn received, lwo and al 


half hours later a C-130 Hercules, lead 


plane of the task torce, taxied to the 


( ampbell Air Force Base 


runway ol 


loaded with combat-ready paratroopers 


574 


Maj. Gen. W. C. Westmoreland 





General Westmoreland 


, 


General, ols 


Fort 


Commanding 
lirborne Division 
Campbell, Ky 





and equipment, \t 10:25 that evening 
the plane touched down at its destina 


\u Force 


214th 


tion, Ramey Base 


By daybreak the Troop Car 


rier Wing ot Sewart At 


Force Base, 


lenn., had airlifted 1,600 miles from 


paratroopn rs ot 


Airborne 


their home base S60 


the division’s Ist Battle 


Group, the 506th Intantry, a full cor 


plement ol weapons, 59 vehicles, one 
helicopter, a basic load of ammunition, 
tour days rations, and all the neces 
sary equipment, including parachutes, 


After a 


Rico these 


to mount an a rborne assault 
Puerto 


bac k to 


home to Fort (¢ ampbell, Ky. 


day of training in 


paratroopers flew paradrop 


This was no hastily assembled task 


a well-trained, two-com 


under 


force. It wa 


pany unit properly tailored 


STRAC 


performance 


procedures for its mission, Its 


was typical rather than 
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unusual and was indicative of the to follow at the 


speed with which the 1o1st Airborne fact, the capabilit 


Division can move when provided with borne Division ¢ 


tools essential for the job. Not the least exceeds the esti 


of these are the continued excellent aircratt to move 
support and cooperation of the Troop 
I t t 


Carrier Wings of the Tactical Air TMH! 


' rt 
port 


Command and the Military Trans on 


Command will require imm«e 


It is true that the task force move 


d no loss of motion 


more rapidly than expected. Prior to have red con 
May, our plans called for dispatch of routine operatic 
the lead elements of the division within tion we have drawn 
hours or an alert By moving oul experienc 


tor Puerto Rico in less than half that 
time W ced ourselves into a mor 


’ ’ | 
ritica ul racket, if plans were 


revised d tu tandard operati 
procedu no\ I 1S Be prepared to 
move ou 

the Ge 


| 
\ 


repeatedly 


| |‘ IW ts thi 
ble B 


a 
STRAC plans and procedurt 
npletely ilf 


reintorced ' better know! 


training 
mediately available 
1o0n in ‘ olortt 
ceremony 


! 
K period 


1 ' 
pattie 





iffal 
property 


rater 
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New Shapes in the Sky 





Phe X-15 research aircraft, above, is designed to carry man The Army's new Vertol VZ-2, above, tilts its wing to achieve 
for the first time at speeds in excess of 3,600 miles an vertical or horizontal flight. The Hiller XROE-1 Rotorcycle, 
hour and reach an altitude of 100 miles (Air Force photo). below, is a one-man helicopter developed for the U. S. Navy 


Above is the new wingless Piasecki VZ-8P ground-and-air car Ihe SD-3 combat surveillance drone, below, built for the 
developed for the Army. Below, British Vickers Valiant jet Signal Corps by Republic Aviation Corporation, uses sensory 
hombers are now equipped to refuel each other (British photo techniques to keep watch on enemy troops (Army photo 
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Peace through Air Power 


As the Pax Romana and the Pax Britannica were founded on lau 
and guaranteed freedom of communication and transportation, so a 


Pax Acronautica may establish a hicher social order based on justice 
‘ 5 } 


Kugen | Wilsor 





INTEMPORARY pre | 
tion with trantic efforts to sho« 


0 enhance the 
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Freedom unrestrained leads to license 


of the part while not intelligible u leading to an understanding of the u 
uch partial operation, become o when principles which govern the lives of so but freedom under restraint of the law 
onsidered in relation to the civiliza ieties and civilizations. of nature can be defined as liberty. 
tion as a whole. To aircraft industry Freedom is another catalyst of creatior 
leaders in search of a means of sur ns cerned One tong and evolution to which bondage is a 
ival, this fact suggested the applica lizations: the Indic, the Sinic (Chi countertorce. 
on of the scientific method to a study nese), the Islamic, Orthodox (Eastern) Where a natural balance of torces 


of the history of Western Christian Christendom, and Western Christen pertains, the processes of evolution and 
dom. Since each of these had derived creation are dynamic (alive). Where 


i ba ! lor enyinecring 








iZatvion a t 
, ' , , 
t hut pannith hara ter trom ts religion, it De serious imbalance occurs, revolution 
) ' ! ’ | ) | 
by italogit ind classifying tl ime apparent that ideological force and destruction take place (death) 
orces at work in societies and liza mpetus and direction to military, Competition and liberty are creati 
' technol | j | » | j 
iol preliminary to measuring the econo! technological, political, and orces to which monopoly and autarchy 
over the principles under iltural forces in a civilization and de ire countertor 
ich they functio uircratt: industry ter aL it state of existence ndet \utarchy and liberty as prin« pies ¢ 
ice observed two. principa divi the law ot nature social order have long t\ 
( | \ i rorce (tangible i ] Since ill the cc rorce Liol i dominate the he irts ind minds of me 
' | ' | { | i } 4 } ' } | 
( poral) a piritual forces (intal ord with the laws of nature and na By autarchy 1s rant absolut Ove 
Dole id = eternal) Under phy ca t (sod. men have trugyvied nee eignty of the type « pressed is the 
( th i ead iilitary ‘ ti immemorial to understand thos in right of kings. By iberty 
Y 1 t hnole i orce L nak i L hose ny ose to iture lon meant limited sovere onty as expr r 
tua ‘ tl iwluded politica have ought to comprehend the orl the ideology of the divine « na 
t i ! leok il force ot the mysterio. or ini ible right ( the indi id i I} it 
ted everywhere in the natural pro ter of huma hts introduces the « 
‘i ( ‘ I O ire mutua Oo reation and evolutio ent of justice to tt é itn ‘ 
b t leper lent | wa sel 1} naturalist re ounize ompett oe xistence 
ible, a ot readi ubject to hr i tion as a mysterious principle of lite, a 
‘ tre tl i ior monet ould ot ort « italvst ot creatior ind evo { STK | i piritua orce ¢ tra 
i I the puantitatl ely bi ‘ ti il ible of ac el ratin tr pro e scendul portan ( h iti 
| thy re orded h tor ( vithout ullering le plete oO it evolution i ( eT ition oOo i ocrerty 
itt power m relation to the I ( ble recognize ( ODOLY i i oO 1 lization B dehnitiotr iberty 
itor ina olution of Western Chr ountertorce to competitior svnonvmous vill pustice, h i 
tia ilization as a laboratory report The naturalist recognizes two stat tarchy bears a comparable relations| 
j | | 
tl ( i 1 quaiitative analyst ol Oe XISTENCE frecdo ind bondage oO myustice 


Air I orce photo 


Phe RB-47E Stratojet day-or-night photo plane with a speed above 600 m.p.h. is now in quantity production 


kg ata eae 


We : 























the words of a learned lawyer, 


In 


justice, liberty, and equality are the 


highest virtues of man; and, like the 


Kingdom ol 


eternal 


God, are within him as 


aspirations, rooted to his na 


ture and the higher law of nature 
Individual freedom and equality of 


opportunity ire self-seeking, Dut yus 


tice gives stability to order and to an 
other his due and so ts the true foun 
dation of society and the principle ol 
being 


humanity, compensatory and 


not acquisitive. Accordingly, the rule 
of natural law is prerequisite to the 
survival ot a society or civilization 


A philosopher 1S said to have traced 


the rhythm of life the cycl phenom 
enon obser ed in sox ti and civiliza 
tions, in terms ot the opposing forces, 


libertv and autarchy. as tollows: From 


bondage into piritual taitl rom 
spiritua uth to phy ical power om 
phy cal power to Tree lom; tron re 
iom to wea nh Irom we ilth to secur 
tv: tro ecurit to complacence tro 

compla nee t mditterence rom 1! 

difference to weakness; [rom Weakness 
to bondag« 


i bow rhytl traced in i cardiogran 

of a ¢ I body polit , pro 1de¢es al 
indicator of the wealth and vitality ot a 
ulture or society or civilization at any 


| 
nven moment in its history It Peaks 


occur when spiritual and material 
' ! 

forces are in dynamic balance while it 

valleys disk os i ocietry preoccupied 


with one force to the exclusion of the 


} } 
other to the pomt of becom y Statl 
Hence the rrent preoccupation 
1 
with the var potential o ironaull 
to the irt il ¢ on of it pea Do 
tentia l i Warnill wha or Wi i } 
(hristia 1 wo! 


eological research as authent History 
trace th ordia tr e between 
iberty and a | iro the Crarce 
ot Eden to th law ot the ¢ tial 
Mea I odern history tra 
the origi ‘ Wester eedom bach 
to the fittl turv BA ind to Ather 
Thucydides’ history of the Pelop 
n i Wa ( t tf tr “ 
tweel Ath« i ! Sparta pitt 
eed iwainst vutarchy and sé 
Ver i i t i power 1 patte 
wh h ha to th I 
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The radio-controlled \-10 


‘ ehic le 


takes 


serve aS a target during 





tests of the Bomare air-defense 

at Cape Canaveral Air Force 

the pre I I 

poril | ‘ if { t { t! i | 
Following tl Pelop 

treedom n rated W 

Che struggle between lat ‘ 





off to 
recent 
missile 


photo 





YE sul ' , \ 
j buile i ‘ i i 
nad an otishor ina " 
md ot tl ‘ | t 
1 ti he 
tat \ ‘ Wa ‘ 
I he ha } r f ny 
ioe 1D An ‘ 
‘ P? 
Bh ] 
| 
EB 
579 














in il iw, that between the legal im 
iieyal uses of force An elementary 
principle of ct lization, it in orporates 


iutomatic limitation a 


whi } established the dynam 


to i7¢ 


balance. This, in turn, created the tech 
nological evolution leading to the con 
quest of the air and the release of 
nuclear energy 

blows cr ith Worl W if I, when 
Ci inv resorted to unlimited sub 
marine Vartare ivainst neutral com 
mercia hippu he flouted th 
| pric \vau World War Il 

‘ Britain, under pressure trom 
Soviet Russia to create a second tront 
on the Continent truck directly at the 
Cyer in cconomy over the heads ot ce 

1 riace tore he too iolated 
tt principle 

Thus, at the moment when human 
ity moved into the third dimension, 
ibove and below the surface, limited 
War yvave way to total war. With the 
release of nuclear energy, civilization 


ive Way to barbar m 
traced to the 


Friedrich 


com ept 


breakdown can be 


loorstep of Karl Marx and 


ruth ors ot the strate ea tt 


of total war: military, economic, tech 
nological, political, cultural, and ideo 
logical. These self-styled military strat 
egists derived their concept of the so 
ereign national state from Machiavelli. 
The I oncept ol unl ersal ae | 
ther “Nation in Art derived tron 
Napoleon People \rmy Uhe 


Mar va 


ivowed olnect of the atheist 


| 


i lermine Western Christende 
I \ tutarcl pure and | 
T! eption of powered flight a 
‘ ¢ tt Fascist Italian Genera 
q; ( 1h } t i Ma t «lt pric the 
( ort I to promot the pl mua 
ine of Western Christendom, Priot 
to World War I. Douhet began to ac 
ocat tl ierial bombardment of 
Hin populations to shatter than 
core 
iat i ued that public horror ol 
wrt bombardment would induce 
ilans to surrender before armies ot 
navies could be mobilized, thus render 
in the latter obsolet Subsequent ( 
perience has confirmed the lessons of 
hi tory whicl denied the ilidlity oO 
the idea 


S80 





| 


i 





frankly admitted that his 


Douhet 


thesis contravened the “peculiar tradi 


tional notions” of the Christian gospel 
as expressed in international law, a 
fact which did not affect him in the 
least. The fact that he and his dis« iples 


succeeded in their efforts must be 


redited to the public complacence 


18g08 gave rise to 


which in the lat 
onfidence in the pertectability of civil 


ization and the humanity. 


ib I} 


rvs proposal ol 


progress ol 


urcraftt manutacturing indus 


was designed 


Pan 


Totl 


1444 


to apply the principles ol Britan 


nicd to Pax leronaut i end it 


urged the appointment ol i Pre siden 
tial Advisory Commission to work out 
vay ind means. Thanks to strong 
upport trom other industry issocia 


trons, it won the 


Then 


in, and Red China in 


appointme nt 


Soviet Russia blockaded Ber 


| aided Korea. In 
reactions to these 
Advisory 


through 


response to public 


iostiie acts, the residential 
I t he P 1 


relegated peace 


Commission 


ur power to the wastebasket and 


substituted instead “survival in the a 


Lore Ironically, the 


industry escaped 
bankruptcy at the risk of a 


Nation 


Subsequently both the pe 


similar fate 
tor the 


ice poten 





tial and the war potential of aeronau 
tics have been greatly enhanced. Tech 
nolo K il ke clopments taken in hand 
to pand the war potenttia have been 
ipplied to convert the airplane trom a 
ere chariot of war to at iryvosy ol 
peacetul commerce and industry 
Yet aeronautics still n t miancy, 
ind on the thre ho 1 « tie ca 
CIty or upporting eve reasil 
1 wo! it r | } i if | 
‘ ; 
/ peed nd mobilit 
110A ¢ [he Urpiane ¢ 
nor 7 nti , ” 
face j } n transporting 
passenger ind aden ire 
“te c ot tuined f [Aé sf of 
rippl disadd nlacve nN the 
ransportatior of buth ve 
Hlou ¢ now that 
f na } Ne f re c f re 
NOW? 4 it fo move 
; »f ¢ / A} Pdlce Netw 
f fiir re lea 





mobility which gave 


Che 


the airplane r 


onomic advantage § over 


surtace vehicles in transporting passen 
gers and dense cargo were obtained at 
the cost of crippling disadvantages in 


the transportation ol bulk cargo. The 


weight ol required to sustain 


uimst the 


flight ay 


the drag of the medium precluded 
competition in this area with surtace 
essels. 

However! now that mussile and 
ro ket researc! ire showing the Way 
to move if irgo throug! space 
where the torce o vravity and the dr it 
of the medi ire at a minimum an 
cosmic cneryvy I! i\ by tapped, 1 nev 
sta stand re cd 

In order to exploit the combined wat 
ind peace potentials Of aeronautics, in 


ternational law must be _ reestablishe 


on land and sea and extended into the 


third dimension. Readoption of — the 
principle of \itation as to use would 
automatically outlaw any weap 

which cannot be pinpointed upon legit 
imate military targets and controlled 
to redt ( it destructive effect to the 


practical minimut! 


oy NLIGS LTTENED selt-interest would 


4 


then relegate “dirty” nuclear weap 


ons to the category occupied by other 


weapons dangerous to triend and foe 


alike, such as poison gas and infectious 


disease. T] vould automatically rule 
out total war and bring into play the 
natural tation as to size essential to 


prevent ec debacle 


, ' , 
tron has already 


b n ack by the American Bar \s 
sociation, | ortunately its prime goa 
ol Ww 1 pea thro gh world law 
ha la te el I publi support 
Some ditt i ‘ } it ha rebuffe | 
the eftort th tl judyment that while 
the proposal is interesting tt too 
practica te “ taken eriou ly 

In light of the experience of the air 
cratt industry it seems likely that i 
nationwide movement by business and 
protessiona issociations could br ny 
about th ippomtment of i national 
commission to d ise Ways and meal 
to establis} i higher social order 
founded upon broader freedom nad 
urer just i w era to be iulled 
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Better Combat Vehicles 


Maj. Gen. Nelson M Lynde, Jr 





UCH has been written con r whe | 
cerning the age orf rocketry General Lynde | command tank to be pron lin ref 
} in ¢ () 
and space conquest, but even mg general dnance Tank that he is limut to the sar 
] lutom« t le Com» Nal Cen 
in an era of rapidly advancing technol types of comp ns thee the 
ter Lane Mich 
oles, the ground borne enick Will ¢ tor at least twee | vile 





continue to play a vital role. However, 
a comparison of the capabilities an development cycle tor c nents fo te rl 


limitations of current standard round lowed by 1 2year ad 0 t \ ( re } 


vehicles witl ther World War Il or vehick 


counterparts f eals a rate of prove The de clo] t < tar et , 
ment that 1 ‘ cthing less than re cle does not alwa follow an esta | 
olutionary lished cycle, and treq t ( one ‘ 

The era that has witnessed ul h deve opment t i! ‘ 
Spectac liar ga n th development even in irrear 0) | Oo} i ‘ i 
of aircratt, ato and mi t ha nt. It b cd ¢ 
seen only irginal improvement in that a speci | oO} t object j te 
military enick Lhe hope that mil can best b ccoml hed that i] 
tary ground vehicle required in the cribed time frame whe ideq 
1g65 era will posse vreatly iproved program estal hed tor mmponel 
mobuilit ind need considerably [ke development to preced hich 
logisti upport may tai to mater il vA opment ‘ 

For uf re ol > wt ible ‘ 

TT! development of vehicles depends _ predict the performance and chara 

on the ivallability of prove oO I ott tar ! te “ 
ponents. It is generally recognized that luced in the period 62 to 106 
the development-to-production ycle 1n Dy cCXal nin the 0 ‘ i 
the civilian automotive industry 1 to be in opment t 
about seven vea; di ided into a 4-yeal For exa Il thre ‘ 
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dadocu les with resyx 


A perusal o 


ments oncernin ehicular 


require terion, and the simulated military 


expres vironment aiso 15S presumed I 


he sample by 


country without demand on the ments alidates the following 
pinecr for road construc ion of de clopment objective utilization t 
f 


the capability to Development-type vehicles shall have units in the performance of the 
water Dy ording of floating a ninety per cent probability of com mal dut« 

ciel 1] ' , , lect =r , _ 
vithout elaborate preparation pieting 10,000 mules for wheeled ve- It should not concluded 
The second type of mobility is pas hicles and 2,000 mules tor tracked ve models of 
without requiring repairs more _ plete 20,00 


ign conhgura hi Z. 
yf parts tion in military 


extensive than (1) replacement « 


and assemblies authorized for installa 


r mobility. Or the dies 

that allows the vehicle to be 
oved by other means of transport, be ent that down 
or water. When both auto tion by organizational 


(2) adjustment of assemblies and com 


maintenance; are required i 


if iil 


rt { liabil 
concept oO reliabDility 


our 


ponents authorized to be dis bility In reality these 


| I le: | “= 
17¢€da in the design of military + ‘ 
- ” assembled by organizational known to De ser' iceable, capabl 


ehicle then true tactical and 
operation was com] 


obility and passive mobility are opti 


maintenance, whose early 


yi mobility will ha r heen e 


ed 
judicial | between 


Ihey must also be capable of | by components and _ parts 
completing 20,000 miles for early modification and replace 


ind passive mobility can OS wheeled vehicles and 4,000 order to survive in 
iot be obtained without reference miles tor tracked vehicles without re ment 
' ! 


Here the i qu on 1 how to 1! I) disa sembly the ehicle 
| non i pound of weigh ’ components >) remanutacture i hes RI ire mal 
ign of military veh ) ponents; (3) reassembly * companies an 
} 


effort to examine the ure the life o 


hetween 


oned 


1 por 


in hundre 


| to whon 


esigvned 

' , ! 

ilmost con tolerable 
! | 1] | lif ' 10d ] { ‘ . eT 
hatter ombination will weg lifferent models A led ! compone 
than the former. But it will e easure performance gineers, 
l win ou he above criteria. A randon compant 


ind the low lollar Wi 


the comp 
chi I 
The 


trouble 


Pa mobility these two models was taken 
equirement and it can achieved different locations in_ the 
mly if demanded and paid for United States 

\usterity 1 1 term frequentl, he number of vehicles 


but il ’ d exceeded 2 ind 


support tice me 
often not realized. Here. too the s was extracted 
to the concept olf 
the requirement plotted 
more pecifically, the di probability 
hance the ehicle can move on ts Lor vehi typ 
tank belore refuelin to the 
per cent 


ehi 


i cent rather 


( )»> the Wonk battlefield the need 
ipparent, To tra 


lor ad persion 1 


sputed rea the 
and ther 


ture ce 


lly, there is the supply of repair 
the tools, and the mechanical ski tinue to 
the vehicles rollin impro el 
tr austerity 1s environn 

clamor for in € 
maintainabl ilitied inspectors roadwa\ 
ition be mad that « lange vehicle 
Despit 


ind that remar 
| component 


nore, no 
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crating economy ind longer life, the 


civilian vehicle of today is at a distinct 


with its 


disadvantage in comparison 


counterpart of two or three decades 


igo when it is forced to operate off 


ed 9 


modern highways. It should be obvi 


ous that, as the civilian vehicle becomes 


more and more dependent upon good 


roads, the difference between it and an 


off-road become greater 


and greater 


is true that a small se gment of the 
in | has de \¢ loped 


automotve rdustry 


off-road vehicles for road construction, 


] 


nl tie Ids, but even the 


this segment of the indus 
military are divergent, par 


ticularly in the area of size and weight. 


popul if 


belie! for too 
lc eclopment ol nilitary 


Army’ 


about § a tree 


mn” patible with the 
One 
| progress in the 
ndustry 

vehicles 


itary 


when 


not 


whe n 


hone 


m nated 
obj ti 
cimum ¢ 

ial compon 


is prote 


ponent 
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form well on a test stand or in a test 


vehicle under controlled conditions or 


] 


even in a commercial application on 


superhighways. This engine, when in 


stalled in a military vehicle, must 


protected by air cleaners and d 


and fuel filters, and other 
protective devices to ensure that it does 
not tail prematurely 


| ld 
irdaduous hieid usaye 


other similar 

designed to 

of engines trom short Dut 

posure to ibs islV¢ 
It 1s the \ri 

terpret the 
ndustry ind 


necessary maimntenan 


this relation hip 


ind detinit 


riterio 
The Ari 


} 
| 


I 


The \M384, I-ton 


tread tires undergoes snow 


SxS cargo truck 


mobility tests in the far north 


d how 
rotect the selected 


to meet the 


Since 


between 


equipped with four pairs 





\rmy 





Research for Defense 


The Fortieth Annual Industrial Preparedness Meeting of A-O.A. 


| featured election of officers and mulitary-scuentific seminars 


QUIS POLK, president ot th 
Shetheld Corporation and ce 


\ ‘ 


elected preside nt ot 


resident ot Bendix lation 


| ) 


( orpor won, was 


the American Ordnance Association at 
the annual meeting of the Board ot Di 
rector at the University Club, New 
York City, on Tuesday, December 2nd 
Gen. Benjamin W. Chidlaw, outgoing 


Mr. 


Association in many 


V.0.A,, 


served the 


president ol the presided. 


Polk has 
capacities Ove! the years and most re 
cently as 


Pechni al 


othce on January 1, 


Vice president in charge ol 
He 


1459 


Divisions. will assume 


Vice-presidents who will serve with 


Mr. Polk are: Harvey C. Knowles, 
Procter Gamble Company, Cincin 
nati. Ohto Stanley (¢ Hope, New 
York, N. Y.; Henry N. Marsh, Het 
cules Powder Company, Wilmington, 


Tech 
| urla, 


New 


Del., who will be in charge of 
il Divisions Henry T. 
Luria Company, 
York 
Po ts 

Reelected to the 

Mr. Hope 
\mericat 


ni and 
Engineering 
N. Y., who ts to be in charge ol 
Directors 
Hussey 


Association, 


Board ol 
ere Creorge ] 


Jr 


Standards 


New York, N. Y.; Colonel Marsh: and 
S. k. Skinner, General Motors ¢ orpor 
ition, Detroiw, Mich. In addition, Col 
1). J. Martin, vice pre sident of Hughe 
lool Company and a= regional 
president, was elected to the Board 
(IVE Board also re yppointed all the 

nonelects ( ofhicials ol the (sso i 
tion: all are presently serving, except 
that Col. Albert W. Gilmer will replace 
the Hon John | Flober, is assistant 
counsel and Everett L. Baugh wall re 
place Colonel Marsh as general chair 
man tor Technical Divisions 

Regional vice-pre ident Ippo nted 
for a 2-year term ln mining Jar ry 1 
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1959, are: Wellwood E. Beall, Seattle, 
Wash.; C. L. Eksergian, Detroit, Mich.; 
Chris P. Fox, El Paso, Tex.; Robert ¢ 


Geffs, San Gabriel, Calit.; F. Donald 


Hart, Nashville, Tenn.: Hele Holst, 
Cambridge, Mass.; J. Kirby McDon 
ough, Dallas, Tex.: John M. Olin, New 


York, N. Y.; Ralph | suflalo, 
N. Y.; William J. Rushton, Birming 
ham, Ala.; John Slezak, Mount Mor 
Hll.; Edward G. Uhl, Orlando, Fla.; 


Herbert R. White, Detroit, Mich.; and 


Peo, 


ris, 


Dean Witter, San Francisco, Calif. 
( phys R business considered by the 
Board included a review of the 


membe rship dues structure and a reap 
praisal of the objectives of the Crozier 
Fund, It 


increasing 


the matter 
be held 
abeyance for further consideration after 


look 


IQ59 


was decided that 


ol dues would in 


inother at the cost of operations 


in early It was decided that the 
Crozier Fund would be devoted to an 
nual cash awards for outstanding scien 
tific achievement rather than for schol 


arships, as first planned 


Prior to undertaking business mat 
ters, a resolution was read by Lieut 
Gen. Levin H. Cambell, aes memorial 
izing the late Maj. Gen. C. (¢ Wil 
liams, Chief of Ordnance of the Army, 


1O1S-1920, a founder ol the Ordnance 


\ssociation, who died in June 1958. 
When the Board meeting adjourned, 
the othicers and directors wer joined 
by a large turnout of the members of 
the national Council for a reception 





/ 


{ll the addresses and seminar 
papers given at the 1.0.4 In 
du Prepare dane Veeting 





and lun he on. 


Ambassador to the 


After the 


, 
weicon 


] 


cad 


Che 
the Hon. Henry Cabot Lodge, | 
[ nited Nations. 


guest ol 


| 
honor was 


luncheon General Chidlaw 


the 


ass mbly 


thanked 


and 


the officers and directors and the Coun 


cil for their loyal support throughout 


the 
Col. 
of the 
the 
The 


Counc! 


ol 


Sears, Washington Post Council 


two 


William 


years 


ot 


his 


administration. 


W. Coleman, chairman 


announced the 


directors | 


Council 
; 

11\¢ 
elected 
i were 


sentative. 


Gen, 


Engine 


a member ol 


Jacob 


in¢ 


1A 


announced 


iT 


} 


members 


lane ¢ or} 


Dev 


elecuon 


| 


yreviously listed. 


at large ot 
by W. J 
repre 


of Fairchild 


ers 


oration, and 


Council, recalled some of 


the exploits of his ofhcers and men 
during the arrive through southern 
France under his command in World 
War II. He included some anecdotes 
regardiny Ambassador Lodge, the guest 
ot honor, who had served on the gen 
eral’s staff during this campaign. Am 
bassador Lodge then gave an enlight 
ening account Of some ol the accom 
plishments of the United Nations 

HI following day saw crowds never 

equaled before in the annals of the 
Association attending the morning and 
afternoon seminars and the luncheon 
it—sotthe Waldor Astoria Hotel Che 
theme “Research for Defense” was dis 
cussed if i ant manner Dy sem! 
nar speake from the er s and 
science, th Mr. Polk presiding 

Leading off the morning session, Dr 
Allen V. Astin, Director, National Bu 
reau of Sta irds, chairman, outlined 
briefly the ea to be covered in the 
forenoon « the basic research needs o 
the military services. A speaker fron 
each of the three services disc sed the 
fundamental research needs of the 
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/ 


Louis Polk 


pr 


Army, the Navy, and the Air Force, 
respectively 
The speakers were: Maj. Gen. Au 


gust Schomburg, Deputy Chiet ot Ord 


nance, U. S. Army, Washington, D. ¢ 

Rear Adm. John T. Hayward, Assist 
ant Chiet of Naval Operations tor Re 
search and Development, Washington, 
D. C.: and Maj. Gen. Leighton | 
Davis, Deputy Commander for Re 


Re sea4>r h 


An 
Development Command Wasl 


} 


search and Development, 
and 


ington, 1). ¢ 


General Schombur ide a ivid 
impression by emphasizing the re 
search « ipacities O the Ari thro ! 
the use of many new components that 
were to be ¢ oved in Ar eveloy 

rents } i hat r ( | te 
maser } iture tal Le i] 
tured the ( the pre 
by sh 1 bri equence « 
the i i tl it had 
pro 1 l il i 

it alra ( i 

Lunches 1SS¢ ed at 
p.m. to hear the ess by Dr. Norri 
Ek. Bra 1) or of the Los A 

( S La ite 

Pre ‘ ( | 
R. ¢ Yo 
Post ) 
pra ‘ ‘ 

w he Ma 7 
2 1) \\ \\ 1] 

( ‘ (,; iS 
- 
etlect r 
ire ( 

‘ tar 


January-February 1959 


Dr 
search i 


was euides 


and that th 


experiment 


ward the 


strength of 


some Cases 
he foresee! 

In the al 
Chom Ol 


Aircrait ¢ 


uient 


Bradbury e% 


omplished 


1 by mulit 


{ c 

il work always 
iprovement oO 
ul ountry 
the nl il outco 

ternoo < oO 


ivy 


Orie iil 
or d " 10 ( the 
mental Research Potet 
ican Armament lr 
ined the ta ! 
noo! ‘ ( ( 
three pa 
1)" Herbert FP. Y 

\dva Ik 
\ven ! 
or i 
d cit 

Se eS 
sca ! \I S 
heed \ ( 
the , 

pyre ed i 
‘ i }t it 

1} 1) 
ire sé ‘ 
prop 
whe 

i 7 
( 
il it 
ta esearct , 


requ 


Henry N. Marsh 


entual end re 


that 


re 


\lamos 


irements, 


iit of the 
OnE t 

miitary 
‘ it} 
ould not 





Henry 1 


Luria 


I} Forticth Annual Dinner Mee 
i itte led Dy over ‘ 
entist i 1 leader ! 

ind the iry. The Walde ba 

Wal packed a resin om 

eral Crrove innounced the > 











Pioneers in Rocketry, I 


Col. Leslie A. Skinner, the «forgotten man” among American militar) 


rocket developers, struggled against official indifference, lack of 


funds, and technical problems to enginecr powerful modern weapons 


wartare 1s best demon trates 

the tact that the change has occurre 
luring the lifetime of one man. Hi 
xperience and research have earne 
or him in accolade iS One 0 the 
ounders otf modern American rocket 
He as Col. Leshe A. Skinner one 
times referred to by his triend 
idmurers a the almost forgotten 
Army rocket man 

Born April 21, 1900, his entire pro 
essional military career was spent as 
in othcer ot the Air Service and the 
(ordnance Corps ol the United State 
\rmy and subsequently in the Army 
An Force. Along with ¢ ongreve, (sod 
dard, and Hickman, the name ot Colo 
nel Skinner deserves to be recorded 
high in the annals of American ord 
nance 

Now a resident of Asheville, N. ¢ 
and a consultant to several companies 
ind organizations engaged in the de 
velopment and production of missiles 
and rockets, Colonel Skinner comes 
trom an Army tamily, his father hay 
ing retired shortly betore the Second 
World War as an Army surgeon. His 
early life was spent on Army posts, 
nearly half of it in’ the Philippine 
Islands, and his familiarity with arma 
ment be yan ata very early aye 

While a boy at Fort Strong, Mass., a 
Coast Artillery post, his tather assisted 


] 
the future rocket expert im ¢ ithering 
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Leo A. ( odd 





In the July-ANugust 1958 


ue Of CORDNANCE @n_ artic 

entitled “Prelude to M 
fer) by Dr. lames B kd 
yn and R. |. Snodgra de 


ribed the theoretical studi 
ad experimental tests done 


Dr. Robert H Goddard 


that laid the groundwork fo 


? 


later developments in rocket 
nad 4 led mn f 
UNG BPUIaCa RISSLLES 
p 
The present article leli 


how Col. Leslie A. Skinner 
brought Dr. Goddard work 
fo fruition in military weap 
On Future arti f€S Wil ais 


cu the contributions of other 


modern pioneers in th hield 


of vital interest to the national 


acjpense Eprror 





youny Le slic made 


as SO Successtul 


rether Various bits and pieces or mili 
tary equipment to provide a “do-it 
yourself” kind of research. With 


blessing of the post Ordnance sergeant, 


working model of a 12-inch seacoast 
disappearing gun which had to 


rubber projectiles because the 


ing been drilled from both 


had a curve in it! He also produced a 
number of finned rockets his 


enture into the field in which he 


| 


It is interesting to recall what 
first boyhood Skinner rockets 


ke. They were made of lengths of 


onl 


an electrically fired 


Doo wrapped with cord and tape, 


} 


, 
with orifice made ot dental plaster 
The fins were wood, taped on. Flight 


was nose-end first, erratic but of 


400 yards’ range, powered by a home 
, 
made solid propellant. 


While engaged in these youtht 


periments, the youny inventor came tl 


know Lieut. Oscar J]. Gatchell who had 


helped him with mathematics in Bos 
ton Latir School. It was Lieutenant 
Gatchell who interested him in enter 
ing the Ordnance Department of the 
Army as an ofhcer and trom whom hx 
received no small amount of help in 
the way of recommendation whet 
application was made In 1929 

Lieutenant Gatchell served with di 
tinction as an officer of the Army Ord 
nance Department, later became pro 
fessor of mechanics at West Point, and 
is now associated with the American 
Machine & Foundry Company He re 
tired from active service as a briga 
dier general. 

Following his graduation from. the 
United States Military Academy in 
1924, Lieutenant Skinner began his re 
searches in rocketry on a more om 
prehensive basis while in the Army 
Air Corps serving as assistant enginee! 
ing officer at Nichols Field, Philippine 
Islands. 

His first detail to the Ordnance De 
partment Was In IG3I when he was 
ordered to Aberdeen Proving Ground 
for assignment to automotive testing. 


Here he had use of the excellent tech 
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nical library and also had the hel; ol ‘ iny Wa I i ‘ 
Arthur E. Jewell, head of the Measure oO i rece Ue ‘ 
ments and Photographic section, who ocKket pow We \\ 
located the reports and photographs ol 1 ( 


rocket work done by Dr. C. N. Hick 


man and Dr. Robert Hutchings God 


dard at Aberdeen in IOI. Powde Co iny Bb ‘ 

These data, plus the Smithsonian re I hich | ited 
port by Goddard and study of the first ' il I i ca ¢ 
use by our armed forces of rockets in OM ul 1) nt 


the Me XIcy 


War convinced Lieuten 





int Skinner that he should try to take 


up where Dr. Hickman had left off 





The commanding officer at Aber t ele ‘ test 
deen in those day was Brig. Gen ‘ ‘ ‘ . 
E. MM Shinkl an officer of wise ind ny I 1) ti 
broad judgment. His deputy was Co is tow ‘ { 
H. H Zornig, one ot the outstandit 1 | ton Or i 
rdnance engineers 1n the long annal ! re ay’ bout t 
. Col. Leslie A. Skinner 
of Army Ordnance progress. Genera t S ‘ 1 dk 
Shinkle gave Skinnet permission to e rockets of | oht at 
us the range on holidays and ilter carce that ost oO | vor had t cl iti i tl rang i 
hour lor his rocket tests, hye done throug! tl on othice ( i il ‘ itn ‘ th el 
Colonel Zornig contributed a great Americal lust thout nera | tI omput 
deal to the tabilization of the invet tion 
tor ideas and taught him what wa But Lieutenant Ski ‘ ont B' IWEREN ind yf 
then known about dry-extruded pow his after-hours work. H raped t t Sk ol 
der and the burning characteristics of vether enough money out of his pa i rsh reports which w i 
the other pow ders then being pro for a i Soutl ena lathe vhich he olf il ()raina ber i 
| d. More important, Colonel Zor insta lin | basement at Aberdeet | by the porta 
nig ack thi wor tee that ther Scral ( eta Vere wed ‘ i I i! t 
Wa VOTIVE SCN S¢ l his reseal he wma the ra i ] enere i tance va 1] il 
that somethi orth while eventually iven b Lucut ‘ I MM Colby I | ( 
( | ( ( tT OW the | 1 Co i ! 
nandu Cseneral « [ S. A i capt ( of | 
[> 934 when popular interest ir Ordnance Missile Co i Redst 1] ( ind na 
mament research was at an extremely \rsena i 1a we 1 i¢a ( t I t t t 
low ebb i | | i iIppro] itor ind | 
were almost ( on Zor ol Fro vhat wa t ( 
tained the first i mount o one in i iti | \b 
i ¢ ed or ‘ t | ciopr it It ilter Wi 1 Wa | i i ( 
Vas 93 oO it for the timx ot doub vase Cx ‘ 
The iutho ( tf irticle wie re er 1 e-pertorat t ( j 
members _ that tenant Ski which proved to be the caly kind d | 
wrote lor | bl il in OJrRpD vo 1 bur cn t 
magazine | I t article on the 1 But Lieutenant S i 
yect ¢ rocKet irt is everyorn ha ind fired so ) ‘ t! ‘ 
since with a re e to the rocket OW cle ime to ont | 
red lare Pub ito of the urticle Based « tI ( , " ( ) 1] 
was not approved higher authori Henry N. Mars ( 1) 
on security gro ' er of the Hercules Pt T 
Ny i ot the ryt if the tr r th if (oo pa ‘ t ) fire t< ‘ { 
the reason tf the ipproval wa i the \ () i Asse I 
oO embarra } t het it became had i | ! Her i 
known to Congress that anythin ‘ evera ‘ | tw ( 
scatterbrained was being worked upor ito! I ‘ 
Indeed, appropriatio ror researc vas mm ( ‘ ‘ t t 
ind le elo ent in those day were oO or ( « Ma i ( 
> 
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( ol =. kk 
Chief of Ordnance at Wash 


Here 


he set up a roe ket-de velopment unit 


under Stribling in the Of 
fice of the 


ington during November 1940. 


the first any service ever had. While 
serving as Chief of that unit, Colonel 
Skinner was invited to serve as chief 


Head 
Fac 


Indian 


Pe Ww de I 


ot Army projects at the 


laboratory of the Naval 
tory 

The “laboratory” was staffed by Dr. 
Hickman and Colonel Skinner, 
old 
ide. A third member of the group 
Edward Baker of the Navy 


succeeded in having an old bomb 


ind its 


facilities consisted of an 16-inch 





yun s 
was Lieut 
who 
and converted into a 


proof rebuilt 


comfortable although inadequat lab 
oratory 


Chese 


the work, including the 


| 
months did il] 


three for some 


preparation of 


charges, the manufacture of igniting 


squibs, the machining of all metal 


part ind the sweeping up the debris 


The group was soon strengthened " 


portantly by the iddition ol Lieut 
(later Major) | G. | hl. 
tthe was c“nown oOo the activity 
Littl k f tl 


vi hic h St rvived on Sik h small amounts 


of money as could be pried loose from 
National De 


Army Ordnance and the 


fense Research Council. But before the 
end of 1940, Colonel Skinner had set 
up three Army projects—a_ 4'4-inch 
tircralt rocket, a 2 inch tircralt 


a shoulder launched ron ket 
based broadly on Dr. Hickman’s 
at Aberdeen World War I. 


Kach of these initial yrroyects 1S worthy 
I 


ron ket, and 
work 


during 


ol ce taile d examination, 
had 


made 


By early 1941 the “laboratory 


in hand about fifteen rockets 


from fire extinguishers. It was IM pos 


sible to get torgings, assign 


ment of facilities, or any pri 
laboratory was 


Army 


able to buy 


ority since the 


a recognized ayency. 
Navy 
extinguishers which 


Naval Gun Fa 


tory to rocket projectiles Colonel Marsh 


not 
But the was 
empty fire 
were converted at the 


of Hercules Powder crashed through 
with double-base-solvent extruded Pow 


had the 


made up to 


der which thickest web that 


had ever been that time 


that vear the 
} 


Suitabdle 


Karly in the spring ot 


laboratory had established 1 


charge, determined the burning tim 
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‘4 
tm oy ee as 


and thrust, and applied the Skinner 
design of folding knife-blade fin. There 
followed the laboratory's first success- 
ful free flight. It had been anticipated 
flight rocket 


would splash into the Potomac River, 


that on this first the 
but it went much farther than the river 
and crashed in the woods somewhere 


beyond observation. 


shal subsequent improvement, a 
a 


new design was ready within 


lew weeks, and 500 units were ordered 


from the Dresser (¢ ompany 1n Brad 
ford, Pa. This, with only minor 
changes, became the first American 


rocket to be fired from an aircraft and 


the first to be used in combat by the 


U. S. in the China-Burma-India_ the 
ater 


The Army 


requirement for 750,00 rockets on 


Nur Corps « tablished a 


condition that a plant could be started 
propellant The Ord 


Factory at R idford, Va., 


to pro ide the 


nahce Powder 


operated by Hercules Powder Com 


pany, Was approved as the source of 
powder and the 4'4-inch aircraft rocket 


program was under way 


\ 2!4-inch rocket was never stand 
ardized but became the vehicle for 
the development and testing of the 


optical proximity fuze at Aberdeen 
Proving Ground. These tests are well 
documented in the NDRC reports. 
The development of the bazooka 
had as intriguing a history as the name 
of the weapon itself. Dr. Hickman 
ind Colonel Skinner had often dis 


cussed the development of a recoilless 


weapon tor the foot soldier as a sort 


ola grenade projector, 
The shaped charge had not yet been 


n the United 


cle monstrate d 


States, but it was soon presented 


ae to the Ordnance Department 


JR % through the good offices of the 
« 


late Abner Leech of the United 

States Ordnance Company, who 

made known the availability of the 
Hauptmann charge 

Sketches of a launcher were drawn 


up at the Hickman laboratory, and it 


was manutactured at the Frankford 
Arsenal The original is now 1n the 
West Point Museum The rocket for 
this launcher was a cor posite design 
by Dr. Hickman, Colonel Skinner, and 


Major Uhl. Major Uhl, then of U. S. 


Army Ordnance, is now vice-president 


in charge of the Martin Company 
plant at Orlando, Fla. He did much 
of the work in developing the motor 


and making the resistance 


strain-gage 
elements. 

On the 
hrings being done under the direction 
of Colonel Keith 


nance produced the Mro grenade, em 


basis of the shaped-charge 


Adamson, Army Ord 


ploying a shaped charge and designed 


to be fired from an attachment to the 


muzzle of a caliber .50 machine gun. 


Colonel Skinner salvaged some pro 


jectiles from these test hrings and 


took them to Indian Head where they 
were slightly modified and applied to 


a rocket under development there. 


Most ot the S¢ 


were loaded in the base 
and Major Uhl fired 


ment of his home, 


the first round from his shoulder at 
Indian Head 
Fortunately, that round was a good 


one, and _ the vreat courage ol Major 


Uhl was justified 


Subsequently, Colonel Skinner made 


up nine more rounds which he and 
Major Uhl took to Aberdeen for fir 
ing unofficially. This new weapon, 
which became known as the “ba 


zooka,” was promptly standardized and 
was placed in production soon enough 
to go with our troops to North Africa 
Che the Ba 


published in Orpnance (Sep 


An article, Birth of 


zooka”™ 


tember-October 1944) covers this 


weapon and its development 


worthy of note that the three 


T 1s 


rocket weapons which the Army 


standardized and produced in quantity 
during World 


| 
re latively 


War II were de veloped 


within the short space of 
eighteen months. 


In June 


sent to the California Institute of Tech 


Colonel Skinner was 


1G44 


nology to establish an Army Ordnance 


subofhce there. Following the war, 


Colonel Skinner spent two years as in 


structor at the Army Staff ( ollege 
where his main interest was tactical 
rocket application. The last two years 
of his acti military service were 
with the Air Fores during the Korean 


with the 


Te st ¢ 


war mm cuon 


ot the \u 
Eglin Air 


conn 


planning 
Armament enter at 


| orcee Base. 
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Patton the Soldier 


Culture, wit, and wisdom, as well as “blood 


and guts” were part of Gen. George 8. Patton 


May). W.G. Bell and Martin Blumenson 


N the popular mind, George S,. Pat 
ton, one ot Americas greatest sol 
diers, was a flamboyant swash 
buckler blessed with courage, drive 
and luck. Ivory-handled pistols, pro 
tanity, and boldness were his trace 
marks 

But it takes more than that to be 
come a 4-star general, and Patton had 
it. The bluster and showmanship wer 
nothing more than an act by a man 
who wanted to impress the public with 
his toughness. He telt he had to be 
tough because he wanted to be a hero 
and he recognized that his fellow coun 
trymen often regarded a man who 
used his brain as a longhair, an egg 
head, an odd character 

Fashions in heroes have not changed 
much despite our desperate need today 
for folk heroes in the fields of learning 
and science. Correcting the populas 
image of the pistol-toting bragygart who 


was 


n re ility one of our most protes 


sional soldiers may be a step in. the 


right direction For t clear that 
Patton’s courage on tl battlefield and 
his succe i i Warrior ime not trom 
his braygadocio but trot intel le 


tual preparation 


R' \DI RS ol Patton well Known 
“War as I Knew It” will not 1 


prised that there was more to } im than 


blood ind outs Thi postl ious Ol 
lection ol not i 1 letter to | wile 
is notable for the deep religio feeling 
disclosed. the vide ranye ol intel 
lectual interests, th harp discernment 


h« those aL I loubt ! t 
hours ot study and thought w ‘ i 
essential ingredient ol Patton ( 
idditional « lene t hand. Not so 
we KNOW! ul publ i t 
irti le h ( tr te | t¢ the ( ; 
lou Ni i iva devoted t t! 
prot ‘ il mterests wall om 
ind the ft runner of the pre ! 
nal lr? Written over a period « 
thirty vears from 1912, while he r 
in rank tro econd leutenant t 
mayor general, Patton irticles are 
nitkcant revealing the mat a | 
the i ite iwyer 
+ her | ed te ; 

i ne c ! i 1 ove 
irre ‘ 1} i ! | ! 
ther, Five ( rned 

ith \ \ 

ned ‘ r I] 
or i core 1 expe 
Wher » cL ‘ i 
hy ‘ ‘ i ! i 
} , } 
, } 
t ! te 

i 

\ era 

t tes T 

it } 

' 
‘ i 
‘ 
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hed work He 


oncise history of 
beginning with 


M hic h time 


onsecutive He 


rom 


on such matters a 


plate armor, German 
the Italian 


ind Turkish 


ind Oriental 


wars, Cos 
horsemen 
military tech 
the Penin ular War, Marshal 
ind Napoleon at Wagram 

ol erudition? To a 


likely. But he em 


ertain 
than 


ommand of information 


the sole ind sober end of making 


That h 


that the 


point small 


point was a 
iber ! us ful weapon 


no way mitigate the sweep ind 


hi historical know ledye 


| poe ind hi 


mx ol Crreece, the 


tudy of the pha 


le pions oOo 


. ' , 
Rome inal the columns ol Napoleon 
dl him to vo torw ird into time 
Clon ider hi | 


prediction of a 
battle. A 


porimvitte 
futurists 
1G24 he was 


early a writing 


motion- picture projectors that showed 


iders what was happening on 


battlefield where observation 


orded how tanks and air 
1 fire at the en 

piece he 
ial tank i! hi 
comparing it to 

Sarius 
back ground,’ 
both uninterest 


Hence 


ent picture 


in order to 


must provide 
And in or 
round lor 
ny the le 
rorces to 


Pro; in \\ if 


ied up his ittith 
Mr Beatrice Aver 
Vrote it was not a coinciden 
min det 
World W I] 
fama 1 etter ‘| 
the sam te | 


ell the swe 


final Cres 


enteres 
ibic nus use 


] 
evrons, 1s 


dramatically he 


ith the past 


that 
The 


is the his 


This. too, led him to the beliet 


the supreme factor in war 1s man 


wrote 


history war, he 


tory ol Warriors; ew in number, 


uighty n nfluence Alexander, not 


world. Sci 


M icedonia conqu¢ red the 


pio, not Rome, destroyed Carthage. 


Marlborough, not the Alla 


( romwell. not the 


defeated 
Round 
eads, dethroned Charle 

history war will 


Convinced by 


with us, Patton shut 


slood 
Chus he 


bloodthirsty. not 


blood 


a= his ¢ 
™ shed involved 
was 
> for the s 
Sere - essary to 


fight anywhe re, any 


and to do it better tl in our op 


; 


ponent was to him the real in ol 
prot sional training 
lo close 


ha ilways been the mission of 


with and destroy the enemy 


armies, 


have accepted the dic 


to the extent that Patton did 


ilone ol 


Many hope that the threat 


irmed force will sufhice. To Patton, 


War 1 question ol killing, ind the 


the killing 


Murat, 
had 


drunk deep ind Patton hoped for 


Seidlitz, Sheridan, and = Stuart 


his own 
1ve enemy. 
mordant trool 
[7]. imbued wit 
to*destroy the en 
who 


him, will beat 


more ce rou ol ipmng 


than of remaining mtorious 


1 
| 


| sian 


urrounded by 

Having 
World War I (and having re 
[ist hed 


opponents 


been severely wounded in 
eived the 
Service ¢ 


ro for excep 





Blumenson and M 
Ofhc 
History 


Both \fr 
ior Bell are with the 
the Chief of Military 
Department : 
iH eton 
ith 

; Bre ak 


Be “i 


hook 
Vfator 
of Armo 





tional allantry), Patton had no il 


sions as to the nature oO! combat 
banded 


laudable intention of killing his 


" 
since man together with 


low “Shag he said with grim humor, 


has been a dirty business. But 


irating contest, a ft 


ilso an ¢ Khil 
the highest 


Warrior as 


possible stakes 


nation lit 
sweet triumph of victory 


What 


| 
individual, not a 


possibl W: 


made these 
mass of unlts ofr 
concentration of fire. “The fierce frenzy 


of hate and determination 


flashing 
squinting he hind 
The 
would ut 
ded 


behind 


factor, 


trom bloodshot eves 


rlittering steel is what wins man 


behind the gun or, as he 


doubted|y have said today. the 


cated and knowledgeable man 


the missile 1S the important 


“New 


weapons are us¢ ful,” he stated 
“in that they add to the 


tank or 


weapons 


IN 1933, reper 


toire of kill ng, but, be they 


tomahawk, weapons are only 


ifter all. Wars are fought with weap 
won by m , 7 
the Lord, 


Samson at 


ons, but they are 


was the spirit courage 
that 


Lehi which 


jawbone ol 


came upon 


torv—not th 


worked hard at his trade, 


\TTON 


within the confines of the library a 
H § success was the measure 
embodied the 


profession. “The 


in the field 


ol how we he twin as 


pects ol h ofhcer of 


purely intellectual attainments, Fiel 


Marshal Erwin Ron 


' , 1 
LIS! i} | cd tor WOrkK as 


1 
imme: once wrote, 
an assist 


! 
int on the . But a conclusio 


intellectually | at needs the exe 


utive power ol ommander to 


’ , 1 1 
force it to realization Patton lacke 
neither quality 

] 
His CLOSC 


to give the 


friends knew that he tried 


impression Ol doing thing 
n an impulsive and on-the-spur-of-the 
moment manner. They were well aware 


that all his actions were hacked by 


careful pl and much thought 
Those 


realizing the 


who idolize Patton without 


quiet study that went 


ireer art worshipping a false 


into his 
was no less 


] 


god. A man of action, he 


1 


i man ol uliture, wit, know ledge, an 


deep religious conviction This com 


bination is what made him one of our 


] 


finest professional soldiers 
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Military Literature, Il 


A selected list of recentl) published books on military history, 


operations, current developments, biography, and general reference 


designed to keep the serious student up to date in these fields 


Robx rt M. Lar gdon 





ve both tne 
tairs and the prote 
sional military man a reading guid 
to books of history, operations, current 
velopment, and general military ret 
erence, ORDNANCE again presents a 


elected bibliography ot recent publi 





ations This 1S the second ann 
ompilation o! this typ \ Prote 
ingvdon, the first appearing in 

January-February 1958 issue under 
tle, “Military Literature Inly 
tion DOOKS 1n English ‘ 


s British p 


2 fo 1dT76 

» of Harold Lamb | Marlborous 
come a most interesting lite f hat Church 
great Carthaginian warrior “Hann 
Doubleday, $4 »}. Mor Ol 
tary history than a character study. 1 
book is as fascinating as Lamb's other 


highly readable biographies ot 


ager 
Genghis Khan, Alexander, and y al 


Charlemagne i 
The extent and character of <= 


warfare. both land and sea, in 
eleven centuries 224-1452) Ol 
the Eastern Fu pire } idmirably related 
in George Ostrogorsky’s “History of 


the Byzant ne Stat (Rutgers > ) 


a massive, tudy complete with 
deserving the po 
best one 0 
Zantin Empire 
n the twentieth cent 
ne Church 


1 ’ 
lual, Dut detailed proot 
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From the ¢ xperienced hand o His Davs to Glory (McGraw Hill, $2.95), Gen. |. \ Re ynoilds who was killed at 
torian H. S. Commayer (this time by Lon Tinkle is a more popular a Gettysburg a few weeks after he had 


; 


issisted by tellow-historian Richard count of those last heroic days of Jim declined Lincoln's offer of command 
Morris) has come Phe Spirit of °76 Bowie and Davy Crockett in the of the Union Army. 
( Bobbs-Merrill, $15.00) which is noth Alamo. Contemporary views of the Civil 


ing less than the fullest account of the War's events are often most revealing 
American Revolution as told by con The Imerican Civil War.—The as is demonstrated by the account of 
temporaries—almost 1,000 of them. A Centennial approacheth, and the Civil British cavalry officer Fitzgerald Ross 
smaller and less imposing, but none War shelves are still further loaded in his “Cities and Camps of the Con 
theless highly useful and re vealing ac with “a little more light on Battles federacy (Illinois, $4.50). Ross traveled 
count 1s k. M. Acomb’s translation of burg” and dozens of other events, per widely throughout the South and wrote 
Ihe Revolutionary Journal of Baron sonalities, weapons, and ge neral pointedly of places, people, and 
Ludwig von Closen, 1780-1783" ( North circumstances. How the ap events Another worth-while 
Carolina. $7.50). Von Closen was a proach of the great conflict was 5 = personal account is “Private 
young French major serving with iewed and reflected in the Na : Elisha Stockwell, Jr. Sees the 
Rochambeau from Brest to Rhode Is tional Legislature is lightly told B War’ (Oklahoma, $2.75) which 
land to Yorktown and on to the West by E. C. Boykin in “Congress : is most appealing despite this 
Indies, and, what is more important, he and the Civil War” (Vista, $5.00), young man’s understandable contusion 
kept a remarkably detailed and inform while the most significant episode in on several of the military events of the 
ative journal which Miss Acomb has — the approach of the war ts v1 dly por conflict, 
here translated and edited trayed in “Thunder at Harper's Ferry Civil War battle enthusiasts must 
The ite Kenneth Roberts, a fore (Prentice-Hall, $4.95) by Allan Keller. express their appreciation to Publisher 


nost American novelist, seldom wrote Among the welcome reissues 1s J. S. Author-Soldier | Stackpole of Har 


tory, but when he did the Villey’s controversial Lincoln Takes risburg, Pa who recently has pro 


invariably most acceptable Command (¢ hapel Hill D5. : duced three olumes which add ippre 
Battle of Cowpens” (Dou vhose first appearance 1n ciably to the war’s campaign literature 


ls This brief ac posed a reexamination ol the opening Che first was Chevy Met at Cr,ettyvs 


) re 
ount of how Daniel Morgan and his events of the war. Another somewhat burg (Military Service. $4.95). fol 
frontiersmen lect ively turned the unique ht mto the coming ol the lowed by F The Frederik ksburg 
ide in 40, both militarily and psy var is the first third of E. S. Miers paign’ (Military Service, $ 


The Great Rebellion (World. $6 ). then “Chancellor ille (Mili 


cholo, wally i worthy climax to those 


uperb nove ot early America for 1 work which ; » deals with Sumter KC, $ } \ll three of these analytic 
vhich Roberts long will be remem k (April and Appomattox studies ite detailed but usually 
hered 
olutionary WW il 
is North ¢ 
(Rinehart best biograpl 


rag ently aad 1 


Mrs. Jeffer 


wnotl CT 


wer, Stonewa 


( 
Li 
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( Bobbs-Merrill, $5.00) is a 


which 


moving ac 


ount takes Lee’s army north 


mn 1s through Chancellors 
on to Southern Pennsy! 


And, 
related in ¢ 


Lec 


flord 
blow “Death of a 


finally, Gettysburg deteat 
Dowdey’: 


Nation 


Gettysburg 


blow-by 
$5.00). ()} these 


Downey irtillery account Ost 
original and captivating. 

with the At 
‘The Bat 


Georgia Com 


books deal 
lanta 1864 theme. W 
Atlanta 


(Bookman, 932.00) 1S 


[wo new 
Key's 
tle of and _ the 
mand’ hardly 
than an 
ind A. A 
Ar] inta 


highly dramatic a 


more introduction to the sub 


Hoe hling’s “Last 


( Yoseloff, $6.95) 


} 


ject, Train 


trom 

count of eve 
, 

personalities fearful 


void 1 face-to-} e meeting Ww Sher 


man’s advancing hordes 
\ppomattoyx will \ { 1 story to 
he related wan al 


to | > Miers 
} 


In add tien 
count of this event in 
WSs ! rea Rebellion World, 
$6.0 done a 
ount 

End to 
skillfully 


ibk patt 


Stern 
Hloug 


nto 


hton 


res 


‘| Jocto 


time 
| | 
by veneral nd 


loreign obser 


the inquishe 


in excellent 


accounts, 
C)ne 

War pict 

wa Stanles 

Washingtor 


rentione d il 
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{ Knopt, 


bn wks, 


Cseneral 


account 


much 


(srant 


(,unnery in early [ Ss 


4 


practice on training ship 


YL 
= sees: 1 
4 Ae 


ss 
Yy* 
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The oni SIV! ant book to 
recently on tl cic War is 
citing st 
\ the 
Southwest 
the Japane r 
ligence Bure 
Allison Ind 
(reneral Ma 

One | S 


Japan e and e\ | I ru Marin 


der a fictition other w 


from Correg 


munyom 


iutobiographi in \ the 
Whitcomb 


[wo distit 


Mos 


ish and the « 
have published 
spective flyir 
un’s Air ¢ 
ry 
3 ») 
tended 
when 
] 


nanaer 


entra 


] l 
IOOKS 


(Amer 


‘ ’ 
\ wore 


January February 1959 








New Look in Mobility 


Ihe self-propelled 8-inch howitzer 1236, above, on its new full-tracked mount, can travel across country and be made ready to 
fire in several minutes without digging spade pits or other emplacements. The aluminum amphibious personnel carrier T113E2, 
right below, can be air-lifted and dropped by parachute. It is shown with the current M59 steel vehicle (Army photo). 
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Defense Highlights: 


Monthly Review and Outlook 











. Rocket Prophecy Fulfilled. Exactly twenty yeal ivo present tal 0 ne irt, there ‘ i b 
an article entitled “What Can We Expect of Rockets?” ap lithculty yua h re erfort 
peared in. the January February 1939 sue Of OIRDNAD Cx i ( nye i “ ‘ Par 
Written by Maj. James R Randolph, it was greeted wit ta ‘ t | tead of fit 
some derision as being too Buck Roygerish, and tl lito oderat iliber at le cl ocket pla 
were questioned as to their sanity, the lent « } ( iby ' ws dl 
Time has proved the editors were not insane att i | vuthor do ot Lyle 
Many ol the predictions and proposals made by MM or h il i I ut ha ertia i i I ‘ 
dolph are so lose to the present knowledge ind cmp ores the eed ( 1 ( i ocket i 
ment of rockets that his article is an excellent base tr the | | i } 
which to observe current progress ‘ t keep a era 
He predicted two uses of rockets for military purpose endurance | I te ‘ 
one as “gunless artiliery” because of the weight savi t to b ered 
other as a bombardment we ipon against large I Ma Ka \ 
is cities at extremely long range The author explained that i } 
there would be a gap in range between the “gunk irti il ‘ { 
lery rocket propelled by mokeless powder i had bee th 
developed by Dr. Robert H. Goddard and super-lony-range 
bombardment vehicles using liquid oxygen e The Budget and Defense Love ' 
He noted: “But it ts poss ble that, once develope there o be fe ‘ i i 
may be applications of liquid-fuel rockets that w ore } Maur 
than offset the disadvantage of handling liquid oxygen; for - 1) he | } 
example the hiring of explosive over great rang the } ( ] 7 
the use of heavy artillery and the automatic guiding of I 1) 1) 
rockets toward airplanes, with the propelling charge 1 ( ti I 
maining in the rocket exploding on reaching the plan . POM { 
Major Ran lolph’s theoretical mathematical ana ‘ ire | | \ 
most interesting, and although he states that the escape he hx ill 
velocity for the earth ts 26,7 feet per second (actually i the lerat , 
closer to feet per se ond) hi formula how that } } rp | 
temperature necessary for efhciency. Here he ot that or \{ ‘ " ith 
no known material could stand ul h temperature } \ } 
ompli ited ooling iction | 
However, he pomnts out that the roblem « I h te 1x ( ( 
iture is not insoluble and, referring again to Dr. Goddard | th } 
work, discusses two further question that must be res ed reate ! i {) ! ! ! 
recommending that a start be made immediatel O)ne pre t 
lem he analyzes is the need to rotate the rocket to mprove that wit! ! i | I 
its directional stability and offers several lines of approact ¢ ( 
The other problen he lescribe is the need to produce a 1 ah ¢ } ‘ 
explosi e with a stable burning rate pre ure of ‘ } } t 
per square incl oth 
Le onclude ‘With the ( prol en itistacte ‘ r t ( 
the artillery ron ket would present ome er erest 
tactical wOssiDrlitie Vhese rise hiefly ro the it red ‘ 
tion in the ixime load to he insported i Y ! ‘ ‘ 
with cannon. Hence rocket in be taken furtl mee 
the front th int le sirable vith ! il dtl i na i . New Look it Technic il Informat ol 
horter range | 
In further d on ot Ltuel rockets, Majer Ra ef 
lolpt lex ¢ el e e 
January-February 1959 cy 








ation Ser e was established in the Founda 


onyressional action. 

Che President’s directive is based on a report of the Sci 
ence Advisory Committe vhich ha ompleted a six 
ontn tudy Their basi recommendation was that the 
Federal Government concentrate on coordinating scientuhy 
niormation that flow from activities within the Govern 
ent and correlate thi ork with the efforts of many 
lucatue i ind 1 lisa crcntihe bode throughout the 
Nation, 

As Dr. J. R. Killian, Chairman of the Science Advisory 


(Lomimittec pomted ( I technical journals, 60,00% 
WOKS ind one resear h report ire prepared in the 
ourse otf a ca t roughout the world ind m many differ 
t language Since science and enyineerin ire built on the 


ublished record of earlier work. the sciences were found to 


' , ' ' 
“ everely hand ipped in many fields because of the lack 


of translations and a single source that can tell them: What 
being published now? Where ts it? How can I get it 
Che recommendation was not tor a central Government 
pository but for the oordination of a the mar ictivith 
Covernment and civilian—now engaged in collating tech 
nical data. 
e Nuclear Aircraft) Propulsion —Maj. Gen. Donald J. 
Keirn, Air Force Assistant Deputy Chief of Staff for Nu 
lear Propulsion lor Aircratt, ce scribed the current status 
t «le clop nents in hi held to the members of the A.O A.’s 
Washington Post at a recent meeting, He said that we are 
ilmeost read or the experimental flight cle clopment phase 


lo be followed by i prototype tircratt I Ie il oO said that the 


royvram not require mayor ommittment of fund 


] 
until power plant reliability is established ground handling 


ind maintenance technique le cloped ind 1 re isonable 
umount of nuclear flight test time accomplished 

The eneral pomted out that | obj tive 1 to produce 
i useful vilitary ch le i prob ( } ore om 
plexity than merely flyin mn aircraft on nuclear power as a 
tunt. His address is published on page 568 of this issue 


the 


fourtt 


e Space Still Unconquered time our scien 
tific enyineering team have liscovered that probing into 
parce IS a delicate problem Arm hirst: attempt the Na 
tion’s fourth failed to es ip the earth vravity by a small 


margin of initial impulse when the first stave boostet burned 


out 2 econds too soon The early burnout was the equiy 
ile nt of ibout 1ooo0 toot seconds’ loss ol veloc ity. 
Che instrument vehicle, designated Pioneer TI] under 


the National Aeronauti ind Space Administration pro 
ram Wa launch | ind propelled by 1 4-Stagye rocket de 
eloped by the At Ballistic Missile Agency which had 


direct charye of the preparations 


The speci lly 


designed super-long-t radio transmitter 


ere 
functioned Lice fully ithough it signal were blanked 
out from our rece rs lor most of the fl ht Creiver counter 
il Oo pertorme 1 well ind ruthoritte it the Jet Propul mn 
| ihoratory reporte I that they expect t et eC ¢ the best 
nformation acquired so tar on the radiatior mand that sur 
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rounds the earth. However, our space scientists must await 
the next probe to test the maximum ranyve ot the new radio 
transmitter ind the effecti eness ol the light-measuring de 


ice that 


Un 


was to operate from lunar reflections. 


| 


fortunately, the Army's new 8o-foot steel dish antenna 


lor picking up radio signals from space vehicles was unable 


to come into play. This elaborate instrument located at 
Camp Irwin, Calif., near Death Valley is supposed to be 
apabl ol pr king up radio signals out to 500,006 miles in 


in the short fligl 
wt Camp Irwin, de 


space. However it of Pioneer III, the facility 


signated “Gladstone,” was blanked out by 


The 


Ordnance 


e Military vs. Space Requirements. 


Army 


Jet Propulsion 


| iboratory formerly under the Missile 


( ommand, is now one ol the many laboratories ol the Na 
tional Aeronautics and Space Administration. The NASA 
esti ite tl it at has saved in investment of over $6 mil 


ion and the 3 or 4 years’ time required to build and staff 


cl ! rclivil 

No one seems to be concerned by what Army Ordnance 
ust spend to replace the scientific assistance it has received 
rom IPI nee it was established by the Army in World 


War Il. Thi 


px lant deve 


laboratory has led the field in solid rocket pro 


lopment ind aided in missile guidance develop 


nent. It is presently completing work on guidance and 
ontrol of the Army's Sergeant missile. the successor t 
Corporal. Although the loss of JPL will tend to slow down 
Army ballistic missile development, the Army is considered 
fortunate by some not also to have lost its Ballistic Missile 


by NASA 

e immediate future there will be close interplay ol 
IPL con 
Army and ABMA undertaking satellite launching projects 
on behalf of NASA—these projects being a continuation of 


the satellite and 


another activity sought 


For tt 


operations, with ipleting its work on hand for th 


space probe s that the Army has been con 


duct this vear. 


Che delineation of responsibilities among NASA, the Ad 


Ince Research Projects Agency, the Director of Guided 
Missiles in the Defense Department, the Army Ordnance 
Missile Command, and the Air Force Ballistic Missile Di 
won requires many more months of arbitration and nego 


The 
NASA may want next 


tiation to adjust services do not know what laboratory 

ARPA protests that projects of mili 
ferred to NASA, which is 
In the 


the Air Force claims that ARPA is attempting to 


tary Iyhihicance being 


ly limited to nonmiulitary 


are trans 


HnNnosec t 
IPPose pa 


ce exploration 
meantime, 


how full credit for projects started by the Air Force and 


taken over by that agency. 

The Administration recently fille 
Research 
ment Reorganization 


at rhe rt F 


d the post of Director of 


1! 


ind Engineering called for by the Defense Depart 
Act passed many months ago. To Dr. 


York, formerly chief Advanced 


cientist with the 


Researcl Projects Avency has been given the task of trving 
( ol ome of the jurisdictional disputes. However, 
observers seem to feel that NASA will continue to 


influence as it goes on its quiet way thsorbing 


it and issuiny very few statements 
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New Weapons Strategy 


An kditorial 
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craft defense the cavalcade headed tor 


General Medaris Receives Crozier Medal “3% tsiows. te eavateate heat 


’ . . ‘ ‘ 1 
= : attavinn is | ss celia 
9 : ‘ \ 1K¢ ittern in all parts of the country 
{1 Southwest Regional A.O.A. Meeting ~* 2 in all } 
« < gather periodically tor retresher traimung 
, in live firing. The missilemen obliged the 
I t « trial center ot Chir P. ko regional vice-president of 2 ‘ . 
; an \.0O.A. members by firing a Nike Aja 
t t ‘ . nto thie LOLA | citsil I mayor pr ' ‘ 
| { f ‘ f the lk] Paso M Ce Sa ( that had recently been checked out 
3 Back it the Corte Hot LO 
le Post for t thwest Regi ell. co und era hi 
: eadq arte there i i juICh nit 
| ti Oye ’ ” Ldefe e Center ort t ur 
fron acks to busine dre f the 
t t ( f t, M Seit ise pre 
ceptio t Crystal Ballrox 
Prompt! t the cheduled hour, the 
head-table é took thet lace il 
the 1 ther t iciie the rie in 
ere fillec the ember ind guest 
is the ( Grande Post pre 
lent | \ bo ell, called tf the Na 
tor al Ant fol ed |} the mvoca 


i! Ma losepl \ Watter 








Rar { ( i i 
son 
Phe progran Na ( cr by 
Mr Bor o welcomed the isseTl 
blage ar t called tort Homer ( 
Hirsch to om he present » certi 
cate ol a eciat from the A.O.A. Na 
tional Board of Directors for outstand 
ng leace » of the Rio Grande Post 
Maj. Gen. J. B. Medaris, center, accepts citation accompanying Crozier Medal from Gen. ging pic service as president 
Bb. W. Chidlaw, A.O.A. president, as Maj. Gen. H. N. Toftoy, commanding general, Aber- oe -" se = 
deen Proving Ground, extreme left, Col. Henry N. Marsh, A.O.A. director, and Maj Mr. Fox assumed command as toast 
(jen. W. E. Laidlaw, commander, White Sands Missile Range, extreme right, look on. master inner f vhich he 1s re 
owned throughout the Southwest. His re 
(0) t oup of out 90 ( M t t ence wa the form of a 
, ‘ ' t cit letter fror friend in Wa tor 
gional we resident, R. ¢ (,et! t i t wren 1 t miment 
| f ' , ‘ penme event w , ifternoor the national scene Fach head-table gue 
| May. (a i ‘ ctivitn t it the va tro ‘ " endly manner wit 
\l , ( , ' \r Ord Def e Cente t t ere cial attent to May. Ge H. N. 1 
\l { i ived {) irt to 1 enera \berdeen | 
| Int \ 1 1 ike of ( ciat Cat " ' ent a t} 
ist ' i ected t t tra ntat the Clie \rn Ord 
, co PF te col j | ‘ te " t ince. Ca il Toft vho ul serve 
] the I Pa il il the early mi ile 
i H i re it C1 
ich | e area 
Ci ( i introducit th 
est (,ene MMe iri reiter 
ite t irt i iture t thre 
VOA ¢ ’ raised the outsta 
VOI tt lustrial ( el f the 
lation vho ive ipported — the 
needs of the armed forces in all weapor 
levels ent 
\fter a brief sketch of the guest 
loOnor listing hed record General 
Chidla called on Col. Henrv N. Marsl ’ 
i director of t \.O.A. and general chair 
Large delegation of A.O.A. members from the Los Angeles Post watch ie a 
man for Technica ivisions. to present 


of modern weapons at the White Sands Missile Range. 


demonstrations 
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the Crozier Medal to General Medaris 
General Chidlaw then read the citation 
that states in part ‘He has encouraged 
and maintained the full cooperation and 


support of the ntire Industry-Ordnance 


Team in a manner that ensures th 


con 


tinued strength ng ~ our national de 


lense 


General Medaris 


delivered a men I 
able addres uch he outlined i 
policies for directing research and de 
velopment into channels eventually to 
support an effective weapon. He ex 
plained how eacl phase can ( broadly 


scheduled so that there will be minimum 


confusion in the fina production of the 


operational missile 


On the next da sunny and perfect 
for mussile firing—the buses were ck 
for White Sands promptly and proceeded 
to Biges ARB where eacl us i 
warded by i yvoung \ir lor « seniof4;n t 
cer who acted as a guick \t 

hicl t} e of the 810th A 1) 
vision of the Strateg \ ( and 
every type of aircraft used by the con 
mand was displayed along the route of 
the buses It Iront of eac iircrait the 
crew and its equipment were on display 
vith a large signboard givit the sta 


crait and its ¢ mpment 


tistics on the 


As the caravan traveled through the 
base, the me bn id ec 1 i 
tenance hangar the ilert har ul ind 
ready aircraft ! the activit t 
t the operatior irca where tra ort 
ind courier planes were omime and go 

The entire route wa killfull 
planned ind = many membx tted 
there wasn’t tir — nd observe at 
close hand the splendid turnout that had 
heen arranged | Cal, 3. I Mar con 
manding officer of the divisio 

At White Sands Missile Rans the 
arty went direct to the view tand 
tor the first tat ind det tr 
ol llere t ere grected Ma 





Missile Rang I turr troduced 
General Mi lar | ¢ rest 
then dis ed the Art Sind os 
le Co 1 and the nanner - 
it reduce | | ith the vorlk f cle 
veloping Ary eve ile 

Briefings on the mission of 
livis ‘ ‘ 
heer ( P R fal 
lames P. Met Lieut. ( \ 
Clifford, Lieut. ( M.D. Ss I; 
Lieut. Col li Maj. ¢ 
Miller, M Wi Poh 
M. N. Hopkir 

The tla face 

ile t t ‘ 
— c ; late * 
ne mart t t ere 
‘ pa T | t ‘ ’ ¢ 
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behind stands a icent t ca i 
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Signal M 1 

orate preparatio id heer e by t ter that rant 

White Sands contingent 1 ‘i. of bee @ 
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Executive Board Of Bomb And Artillery 
Ammunition Division Reorganizes Group 





Executive Board of the Bomb and Artillery Ammunition Divisior 


Members of the 


meet at lowa Ordnance Plant, Burlington, Lowa. Front row, left to right: Col 
& & Allen, OAC trig. Gen. Merle H. Davis kK. 1 Telford, Division chau 
man; Maj. Gen. FE. P. Mechling, A.O.A. staff: Gen. J. CG. Holmes, manager. and 
Lieut. Col 1. R. Browder, commanding ofhcer. lowa Ordnance Plant. Second row 
l to r Dr. Herbert Ellern, Col. J. P. Harris, R. B. Jewell, H. T. Ireys, Col 
Otto Jank and Donald White Third row ltor j N. Pearre Ilarvey ¢ sSimn 
Jack Drummond, Walter |! Faithorn. Jr fom Cobt ind Dr. I K. Rothste 

‘ fo 
( e 

e e 

; \f 
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Rochester Chapter Of Empire Post wt, te engl t olngged 
Hears Maj. Gen. Clyde H. Mitchell ty-four per cent of 





t ‘ 
ce 
{) 
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) ( 
ul 
fy 
Yt 
: , Hi , 
T i ? i 
' 
t i 
\f 
la 
( | ( 
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() \l 
Attending Rochester Chapter meeting were, left to right: Comdr. J. BK. Barr, chiet ) 
Navy Inspection Office, Rochester; K. E. Reynolds, Chapter chairman; Maj. Gen S imibes f 4 Non Material: Cant 
(*). H. Mitchell, Commander, Kome Air Force Depot; Col. A. S. Young, chief, Air Ma- my Y On + 
\ ce Javv Ma 
teriel Command Office; Lieut. Col. W. B. Loomis, Commanding, Rochester District ; 
intel Col ( wae 1) S a 
() ) 
] t ( 
1 D \ 
{) { | { 
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| ( i | { 4 
) ora ; 
| 
( ral M | i 
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Tennessee Valley Post 
Holds Two Meetings and 
nance District Hears Rocket Experts Speak 


treme 





Hon. Frank Hl. Higgins Addresses Sites at tie AA. Waceenes Wick 


igegu 
Veeting Of The Washington Post > seditihvr ‘itik-c denied auaninink ae 
( y | 
t Mi \ 
Wi : . “al 
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Brig. Gen. F. J. McMorrow Addresses 
Members Of The Capital Cities Post 0 
At Fall Meeting Near Pittsfield, Mass. | 


Capital Cutt Post 1 t for t fall tri ( 
dinner meetn it Crooked 

ur “Pitt (i i 

ober ( AY 1 1 
Mort ( ) 

» () t ( t () i ; 

e pri i | if 
Col Va M ( 

\\ 

al ‘\ 

and 
s 
Ar ( { ( 





Attending fall dinner meeting of the Capital Cities Post at the Crooked Lake Hotel 
near Pittsfield, Mass., were, left to right: John S. Wyld, Director, New York State 
Chamber of Commerce; Brig. Gen. Francis J. MeMorrow, Chief of the Industrial D 
vision, Office of the Chief of Ordnance, the principal speaker and guest of honor; EK. i 
Doherty, former president of the Capital Cities Post; and Col. Walter M. Tisdale. the 
new commanding officer of Watervliet Arsenal, recently elected Post vice-president 
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FLYING 


eee eee eeeseses 
eee? *e, 


LEAR 


Newest additions to the growing list 
of Lear Autopilot users are the 
Army’s versatile de Havilland DHC-4 
“Caribou” and the Beechcraft L-23 
“Bonanza: 

Basically the same autopilot as the 
F-5 which proved its reliability and 
accuracy in jet fighters, this installation 
(Army designation ASN-22) in the fly 
ing Army's fleet of fixed-wing aircraft 
is dramatic proot of the system’s versa- 
tility. The Army has also selected a 
modified version of the F-5 (Army 


604 


designation ASN-23) for automatic 
stabilization of the H-34 “Choctaw” 
rotary-winged aircraft, 

The+system weighs less than 70 
pounds —lighter by far than any com- 
parable autopilot. It is ruggedized for 
extremes in environment, operating 
with equal effic iency in tropical cli- 
mates, sub-zero cold or extreme alti- 
tude. This modification of proven Lear 
equipment will bring greater utility, 
higher in-flight efficiency, and greater 
economy to Army aviation, 


Sr eeen(4 V2 BA VAS 


Zo 
é 





FLIGHT CONTROLLER 


Compact flight controller contains 
ON-OFF switch, “‘push-to-turn”’ con 


trol, pitch and roll trim knobs 





MODE INDICATOR 


Simple ‘push-to-test" lights provide 
ready reference to autopilot status 


For further information or your nearest 


sales engineering office, write 


LEAR, INCORPORATED, GRAND RAPIDS 
DIVISION, Dept. O-19, 110 Ionia Ave., 
N.W. Grand Rapids 2, Mich 


LEAR 
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Dr. Charles 8S. Draper Receives Blandy 
Medal At Meeting Of Yankee Post 


Watertow \ i Ma i the I 
cen 1 1 | t 2 
Yankee 
\dm. W ly ( 
sented ) ( 
he Ma 
ogy 
I he 
ime ¢ | () 
Dr. Dra ) 





Col. John S. Pfeil, A.O.A. vice-president, left, reads citation honoring Dr. Charles 
S. Draper of Massachusetts Institute of Technology, center, as Helge Holst 
A.O.A. regional vice-president, confers the Adm. W.H.P. Blandy Gold Medal 





A.O.A. Technical Operations Branch 
Announces Formation Of New Divisions 
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Metal Working Lubricants 
Committee Hears Talk By 
Dr. William Stericker 





Ground And Shipborne Electronics 
Committee Meets At Redstone Arsenal 


Val Stapler of the Army Ballistic Missile Agency, left, explains production phase 
of the Jupiter guided missile to W. E. Gibbons, Industrial Division of the Army 
Rocket and Guided Missile Agency; Henry N. Bowes, General Dynamics Corpora- 
Dr. John CC. Gievers, Chrysler Corporation; J. A. Keyes, General Electric: 


thon 
M. D. Lockwood, Sperry Gyroscope Company; J. D. Leslie, Bendix Products Division 


Patrick Chapter Has Large 
‘I urnout QI Nlembers For 
Dinner And Plant Visit 
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THE 
FUTURE 


ela 

SOLID 
PROPELLANT 
ROCKETRY, 


a. | 


UNTSVILLE, ALABAMA 


7) At the Ordnance Missile Command, Hunts- 
ville, Alabama, Thiokol’s Redstone Division 
pioneered the first successful, large, solid 
propellant rocket engines. Breaking the 
size barrier made possible such engines as 
today's Sergeant, and future solid pro- 
pulsion systems for missiles in the IRBM and 
ICBM class. 

Thiokol scientists at Redstone continue to 
lead in the development and application of 
the most advanced concepts in solid pro- 
pellant rocketry. 

Engineers, scientists—perhaps there's a 
place for you in Thiokol’s expanding or- 
ganization. Our new projects present chal- 
lenging problems and the chance for greater 
responsibility. 


Thiokol, @ 


CHEMICAL CORPORATION 


TRENTON, WN. J. + ELKTON, MD. + HUNTSVILLE, ALA. 
MARSHALL, TEXAS - MOSS POINT, MISS BRIGHAM CITY, UTAH 
DENVILLE, N. J. + BRISTOL, PA 


~ Registered trademark of the Thiokg! Spenie Corporation for its liquid polymers, rocket propellants, plasticizers and other chemical products 
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San Francisco Post Confers Rice Medal 


On Dr. Hugh L. Dryden, NASA Official 


National 


Aero 


nited 


pr ise 


vorld-renownet 


iward 
crentist 
former N; 
\eronauti 
Wi le 


radar | 


Dr. Hugh I 
Bh. W. Chidlaw 
Jack L. Ashby 
and commanding officer of the San 
Members of the Missiles and 


Dryden, deputy direct« 
A.OLA 


Post vice-president ; 


president. I 


on 
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at 
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oming 
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or, NASA. center, receives Rice Medal from Gen 
Eugene Root, San Francisco Post director left 
and Col. John M. Stark, Post secretary-treasurer 

Francisco Ordnance District, extreme right, look 

also attended the event. 


Astronautics Division 


Mar i! es 


i @ 


thomas |! 


pre 
man, 


ident 


Elmer R. Petersor 


Oil ¢ 


Post Director 


pany 


vice-president of Standard ompan 
alifornia Post Director \\ I 


Hoard Western 
Corporatiotr Col. H H 


of ( 


regional anage! Gea 


chaplain, Sixt S. Army, who de 


livered the invocation 


Lone Star Post Members 
Hear General Mangrum At 
Meeting In Fort Worth 


Mang 


Operatior 
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This CAT No. 933 Traxcavator 
mixes and feeds cinders 
for 1,000 blocks an hour 


When crushed volcanic cinders are stored at Orco 
Block Co., Stanton, Calif., the fine particles sift to 
the bottom of the pile. To mix before use and feed 
the hoppers, the company depends on a Caterpillar 
No. 933 Traxcavator. 

“It takes the flotation of a crawler tractor to 
maneuver on a cinder pile,”’ testify P. Muth and 
“The No. 933 


has the power we need for 1,000-block-an-hour 


A. Johnson. Orco Block Co. owners. 


production—and it gives very satisfactory service 


The No. 933 is one of the most versatile ma- 
chines for material handling. Its features includ 
10-degree tilt-back of the bucket at ground level! 
to assure full loads at every pass; one-hand bucket 
and lift controls for qui k, eas operation, and 


balanced, unit design that means faster cycle time. 


There are three Traxcav: 
line—the No. 983 (50 HP, 1 cu 
itv), No. 955 (70 HP, 1 cu qd and No. 97% 


lOO HP, 2', cu va The new Side Dun p Bucket 


d. bucket capa 


? 


is available now on t 
Your nearb ( ate 
is and a demonstratt 
after vou buy 


prompt service 


CATERPILLAR 


Caterpiliar, Cat and Trascavator are Registe 


— 
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Underwater Ordnance Division Meets 
New Orleans Post Opens Fall 


Recast Winsor Binetles ft U.S. Naval Gun Factory, Washington 
At St. Charles Hotel . 


Colonel Norton Addresses 
Florida Post Members At 
Eglin Air Foree Base 





Louisiana Post Opens Fall Program 
With Meeting At Red River Arsenal 
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SOUTCUS iit 


Hardware for defense and science 


ROCKETDYNE ENGINEERS 
HAVE MADE MORE THAN 50 TRIPS 
TO THE NEIGHBORING PLANETS 


Through the ship’s viewing port looms _ sible ext 
a breathtaking sight 
crescent s] 


ani f 
black sky \ tele 
h ri 


ict 


; But what of the journey itself? 


senyer on 


stares intently at Rocketd 
seen by man and beams home to ka 
his first crude view of the planet Mar 


From dream to drafting board 


Less than a decad 

this age-old dream 

Bold steps toware 

of Space are unde 

perimental ion ro 

be placed in operatio 

Propulsion Field 

Santa Susana mo 

research tool com ign dat 

for the efficient. low freight Testing in Space conditions 
engines tor Out ree hese e! Rocketdvyi } } { 
gines will be capable of ope ting for rocket engine 61955. 


months at a ti 


ROCKETDYNE Fi 
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Missiles and Astronautics 
Group Holds Meeting At 
National Headquarters 


1 
ng office Longhor 


Marshall, Tex 
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Ihe £-315 capacitor offers prov 


operauo over 
the temperature range of to 


* 
rrace with no 
re derating and low « ipacitance variation QO! rugged 

caled construction and nonstrategic materials, this 


built for high altitude ind severe ¢! 


vironmental 


polarized capacitor is available in a variety of sizes in 


i ipacity range of trom 0.05 to 4 microfarad it 600 VDC 
HIGH t is also available in higher volt itings. Performance data 
ind operatit characteristics a1 n in Technical Bulletin 
j 


L-61 whi upplied upon requ 
TEMPERATURE tne by uation et 
CAPACITORS Now Available 
BY BENDIX in Production Quantity 


DESIGN FEATURES 


Temperature Range 5° to +315°C. Capacitance 


0.05 to 4.0 uf at 600 VDC. Voltage Range 600 V to 3000 V 

per section. No Voltage Derating, Low Capacitance and Power 

Factor Variation, Environmental Resistant, Hermetically Sealed Canadian Affiliate: Aviation Electric Ltd. 20 rentien Blvd 
Rugged Construct Nonstrategic Materials. Minimum , 


Montreal 9, Quebec 
Vinimum Size Export Sales and Service: Bendix Internatior v n, 205 East 42nd St.. New York 17. NLY 
ind Weight, High Altitude Operation 


Scintilla Division 


Sidney, New York 
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THE FACTS ABOUT MAGNESIUM 
AND CORROSION 


Once this basic law of nature is recognized, proper design and 


protective measures permit excellent service life. 


‘to 


EXPOSURE TESTS on many assembly protection methods and new finishing developments are 
constantly in progress on these seaside test racks (International Nickel Test Station, Kure Beach) 


AGNESIUM, the world’s light- 


est structural metal, has a 
successful history of application in 
aircraft, missiles, military ground 
equipment, portable tools, and ma- 


terials handling equipment. 


Yet some designers and production 
men hesitate to use magnesium be- 
cause they have heard that it “cor- 
What are the 
this important matter? 


rodes.” facts about 


It’s quite true that magnesium cor- 
rodes under certain environmental 
conditions—as does every other basic 
structural metal. Each has its own 
distinct corrosion “personality” in 
the presence of corrosive elements. 
For example, magnesium has excel 
lent 


strongly 


resistance to corrosion in 
alkaline surroundings and 
readily becomes subject to attack 
under acidic conditions. Converse 
ly, aluminum is resistant to many 
acids but suffers attack in strongly 


alkaline environments. 


Approximately 95% of all corrosion 


problems with magnesium stem 


from galvanic corrosion. This typ« 
difles 


ences in the electrical potential of 


of corrosion is caused by 


dissimilar metals coupled togethes 
and immersed in an electrolyte. By 
Coro 


understanding the source of 


sion currents, metals and their en 
vironments can be controlled so as 
the sc 


to minimize or eliminate 


sources. Techniques of joining mag 
to other 


deve lope d which eflectively 


nesium metals have been 


oOvVvel 


come the conditions causing gal 


Valiec Corrosion, 


NIKE GROUND GUIDANCE 
assemblies are easily and effectively protected 
by standard finishing methods. 


large magnesium 


TO AID YOU IN APPLYING the correct design and proper protective meas- 
ures for magnesium, write for your free copy of “MAGNESIUM FINISH- 


ING". Either contact your nearest Dow Sales Office or write to tHE 
CHEMICAL COMPANY, Midland, Michigan, Department 1483DF1 


MAGNESIUM 
HMISUNE 
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behavior of metals 
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Corrosion 
ch iracte! 


strom th 


much an inherent 


istic of materials as tensile 
elongation and other physical prop 


The 


understood 


erties laws of corrosion are 


Thus they can 


taken into full con 


well 
and should he 
sideration in any design analysis of 


a product or part With thi concept 


exterior 


FIREBEE 


magnesium, has 


RYAN with 75% of it's 
surface withstood 
dunkings in the ocean with no adverse effects 


repeated 
The reason—Ryan applied the proper prote< 
tive measures 


in mind, almost any corrosion prob 


lem can be “designed out” from. the 


beginning when working with ma 


nessun 


When Vel the 
isthe ol 


corrosion 


RCTS ire 


ed. and preventative 1 


re mcorpor ited into desien mi 


nes ive outstandin perlor 
mce m service 0 thi 
ment is evident 
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AVCOMB... 
Crosley’s 
stainless steel 


DP POOP OOS oo. honeycomb sandwich 
yprVVuUVuUve’ Bey 


conditions, ha 


ill requirement 


lrcomb was th 


eycomb to wu 
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Fairmont Hotel in San Francisco on the 


NEW IDEAS IN fot. ah, peeduneh tapt, evening of October Ist. A dinner followed 
test maintenance, or as a at which the Rice Medal of the American 

component or subsystem Ordnance Association, given annually fot : 
PACKAGED POWER in your own products distinguishe ervice in weapons engineer 








g is presented to Dr. Dryden 
\pproximately 500 members and guests 
snuaiinnemenai nue vere present to hear the speaker of the = 
SNE evening, Get Benjamin W Chidlaw, 
4 mi I ST president of the American Ordnance As 
ociatior neak on “The Challenge of 
the Snace Age 
During the morning of October 2nd 
the irious Section Steering Committees 
of the Division held separate meetings 
The members later toured the Stanford 
ndustrial Park and the Lockheed Missile 
syvsten Divisior at Palo Alto where 
lunch wa erved. In the afternoon, the 
party returned to Ames Research Center 
here it divided into groups to inspect 
( | ite tac tie 
General Keirn Discusses 
Atomic Power For Aircraft 
At Washington Post Meeting 
The Washington Post held the first of 
two spe eons on November 20th 
it the \\ lar Eloy | affair i t 
vay tribute to the Air Force and to honor 
Maj. Ger donald J. Keirn, Air Force 
leader thie development of nuclear pro 
fy f t | t t pulsion for aircraft. In the magnificent 
ew, fast, a-c regulator cuts °° oc. 
lard Hotel a crowd of almost 500 assen 
a ba bled for the first Post meeting to be | 
line & load transients > tie hc 
\fter a brief reception and luncheor 
the meeting is called to order by the 
Post’s senior vice-president, Stewart | 
Steady-state line and load regulation to *0.5% © Transients yoo i. Qeteomed the enests 
attenuated at least 8:1 (18 db) © Fast response—less than thanked the Air Force for its partici 
1 cycle (0.02 sec) for 63% recovery © Less than 0.35% distortion: (0) joy Gini exccutive vice-pr 
lent of the A.OW\ is toastmaster intro 
The new Sorensen Model FRLD750 fast 8:1, regardless of their magnitude. Both luced the head-table guests comprising 
response, low-distortion a-c regulator is cabinet and 19” rack-mounting models ehl ntative cross section of all 
ideal for critical applications like null available. Write for technical data or \\ ton service activities interested i 
testing, meter calibration, and the pow see your Sorensen representative the militarv ay tion of atomic energy 
ering of pulse-type circuits, such as And don't forget, Sorensen engineers Maj. Ge Fe. P. Mechling. A.O.A. staff 
those used in computers, where false will be glad to discuss your special lirector for t nical operatior intro 
triggering is not permissible power requirements with you. They can luced the west of honor 
Since there is no phase shift between help you select the proper a-c or d-« General rt o is the first officer 
input and output, the FRLD750 can power supply, regulator, or frequency the aircraft cleat ropulsio 
also be used in multiples for the regu changer from the widest transistorized to speak pu on its stat gave al 
lation of multi-phase power. Line and line on the market, or assist you in de witline of the culties and sethacks 1 
load transients are reduced by at least signing special power systems. 8.39 ave been encountered over the past sev 
| i He i rogran 
ae Shan Shes . ucces ind that the 
SORENSEN & COMPANY, INC. experimental Might development phas: 
the next logical step, would be undertake 
Richards Avenue, South Norwalk, Connecticut . 
WIDEST LINE OF CONTROLLED-POWER a OE i REE : 
EQUIPMENT FOR RESEARCH AND INDUSTRY ay Hi yr 
IN EUROPE, contact Sorensen Ardag, Zurich, Switzerland. IN WESTERN CANADA, ARVA 
IN EASTERN CANADA, Bayly Engineering, Ltd. IN MEXICO, Electro Lat A., Mex City 
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Metal users, save money! 





simplify materials control... 
standardize manufacturing processes 





by standardizing on two alloy steels... 
4340 and 4620 


4340 THROUGH-HARDENING — Use AISI 4340 for 1620 CARBURIZING — Us 





IS] for 
moderate-to-heavy section parts. ..to get maximum t he It 
strength, toughness, reliability. It’s readily annealed least apt to distort in heat treating. | e hard 
to facilitate machining...can even be machined as wit <cellent case toug!] 

heat treated in many cases. Welds readily with normal to treating. 


precautions Responds reliably to heat treatment 


\ 
AMERICAN STEEL | 


pects Easy to Get... Both these ste¢ 1re carried bv Steel Sc panies Jn 
v4 en >| from coast to coa ) ... ready for delivery on a “next d YN 
A] SH 
















For a li t of thes« ources, write 67 Wall St., Ne y y NCO 
———— rn 
THE INTERNATIONAL NICKEL COMPANY, INC = =\ 
WAREHOUSE ASS'N 67 Wall Street New Y bp Be Ee 
SE a 
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A giant step has been taken in the U.S. military development program with 
contracts for the creation of an unprecedented primary strategic weapon sys- 
tem. It is the Air Force DY NA-SOAR, now in Phase-I design stage by a six- 
company project team under Martin direction. 

DY NA-SOAR — the most advanced military weapon system now in develop- 
ment—is a pilot-controlled bomber-reconnaissance space vehicle, its mission 
being to circle the earth at orbital velocity, with controlled aircraft landing 
capabilities. It will be propelled by several stages of rocket boosters, enabling 


it to Operate from ground level to the 1onosphere at hypersonic specds. 


In an entirely new and advanced concept of integrated industry coordination, the six 
companies teamed in this No. | military program constitute top capabilities in the basic 
areas of airframe, propulsion and radar guidance system development. 

Bell, a pioneer in the boost-glide field, will design and build the airframe of the vehicle 
... Bendix will develop communication, telemetry, hydraulic and electrical power con- 
version systems...Goodyear will produce the crew-escape capsule and the radar systems 
... Minneapolis- Honeywell will be responsible for guidance and navigation to keep 
DY NA-SOAR on course and supply position and velocity information to the crew. 
American Machine & Foundry’s responsibility is an advanced system of ground handling 
and launching equipment...And Martin will establish the configuration and design of 
the rocket boosters, carry out an experimental aerodynamic program for the complete 
vehicle, and assemble a full-scale mockup of the system. 

Because of the challenging technical problems involved, the presidents of the six com 


panics — aggregating assets of over $2 billion COMprise an active advisory panel, 





with their top engineering teams participating. 


Never before in military history has so formidable a task force of specialized 


industrial capabilities been applied against such an advanced concept. 
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Surface Preservation Group 
Studies Various Coating 
Nlethods \t Ambler Nlectin: 


MVE 2A FEN A IG 


BALTIMORE: DENVER: ORLANDO 
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YOUR 


MARKEM FIELD ENGINEER 


KNOWS THE RIGHT ANSWER TO YOUR 
MARKING PROBLEM 





Unitized 
with other 


machines new 


Heads to combine 


to 
youl 


There’ 
put 


a fast, safe, low-cost 
durable 


way 
on 


proc 


clear, marl Printing 


ordnance item or package —and youn equipment special purpose ma- 
Markem field engineer can give you chines . . . explosion-proof equipment 
full fact He knows which Marken quick-change type for short runs 
machine, printing element and _ sp thousands of specialty inks and 
cialty ink or marking compound will marking compounds including MIL 
do the most efficient marking job fo pee type are readily available for 
you — depending on the size and shape our needs. Get experienced help 
to be marked, rate needed, condition call ir local Markem man. Markem 
the marking must withstand. Dozen Machine Co., Keene 9, N. H 


of standard direct, offset and screen 


everything industry needs... for profitable marking since 1911 MA RKEM 
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STEPS IN THE RACE TO OUTER 


SPACE 


Assembling a station in space 


This imaginative but technically accu 
rate illustration shows a permanent sat 
ellite (center) being constructed in orbit 
around the earth. It generates its ow: 
heat and electricity from 
(such as algae) for 


solar rays 


Basic vegetation 
oxygen as well as protein-rich foods are 
grown in hydroponic tubes in upper 
level ‘“‘greenhouses.”’ 

New 
opened up by such a space station 


perfect 


vistas in astronomy will be 


because of conditions for 
photography and spectroscopy. It will 


also provide unique ynditions for ad 
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vanced research in physics, electronics, 
weather prediction, etc. Three such sta 
tions, properly placed juld blanket the 
entire world with n y perfect TV 
transmission 


Atomic ro 
cated skin 


prefabri 
vide buildir 
then returr 
craft will 
(lower ri 


pull if Ww stations axis 


ENGINEERS « SCIENTISTS 
ARAMA 


a broad research program in 


needs key men to augment 
missile 
guidance and space technology. As de 
Signer and developer of all-inertial nav 
gation systems for TITAN and ATLA‘ 
ICBM's, ARAPA provides a stimulating 
atmosphere where creative talents ca 
Write to E. C. Lester, Profe: 
OR-|, ARAtA Div 
sion, Garden City, N.Y. A Division of 
American Bosch Arma Corporation 


develop 


sional Placement 


AMERICAN BOSCH ARMA CORPORATION 
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axles are a part of Military ground lie Corporat ( Vl Erle 
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MIL-M-8090 and other military n t t the ( 
specification 
The newly developed light- e AT FORT MONRO! t t tall tra 
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1¢ United there is No Substitute for the 
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SPERRY INTRODUCES... 


New portable radar safety meter 
for survey of microwave power fields 


Like many technical developments, the 
high-power microwave systems now 
coming into wide military use present 
an unexpected problem. Medical and 
military leaders alike are concerned with 
the safety of personnel working with 
these “super radars” which generate 
tremendous microwave energy fields 
in their transmitters and antennas. 
Current information indicates the 
surest methods for establishing safe 
working conditions near powerful 
microwave devices involve survey 
measurements of microwave power 
density in the area. But, until now, 
application of this principle has been 
restricted engineers have 
lacked suitable portable equipment for 


because 


SPERRY MICROWAVE ELECTRONICS 
Address al/ inquiries to Clearwater, FI 


rida, or 
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making these measurement: 


As a leading producer of advanced 


radar systems, Sperry has devoted 
extensive research to the problem of 
assuring safety in their operation. Re 
sult of this investigation is the new 
Microwave Power Density Meter 
Weighing only 6 pounds, the mete 


provides a simple but highly accurate 
method of exploring the existence of 
concentrated energy “hot 
close by high-power microwave anten 
nas, transmitter tubes and plumbing 
It is completely portable and contains 
its own power supply 

Utilizing the presently accepted safe 
energy level of 10 mw/cm®, the Sperry 
meter quickly the relative 


or spot 


registers 


COMPANY, CLEARWATER, FLORIDA 


{lice n New York: ¢ 


- 


< 
perry 


FRE 


DETECTA 
lm 


POWER 


eveland-/ 


GENERAL SPECIFICATIONS 


¢ Ma oli ne 


AVENCY 


power density above or below th 
ceptable level. The meter i iled t 
read in mw/cm A single knob oy 
ates the meter, permitting it us¢ 
nontechnical pel onnel 
If you'd like more information about 
the new Sperry Microwave Power 
Density Meter, write for Microlit 
646 data sheet 
r HY 
] ‘ ] 
Div } 4 N 
vew 7 ? ] eattie 











646 Power [ ensity Meter 
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EXPERIENCE 
IN 
ORDNANCE 
WORK 


Here are some of the 
Ordnance items produced 


by Aetna-Standard 


over the years... 


Gun Mounts Leveling Sockets 


Gun Carriages Axle Bearings 


Howitzer Carriages Nozzle Plugs 


Drill Guns Traversing Mechanisms 


Pilot Models Bogie Hubs 


Breech Rings Rocket Cases and Launchers 


Navy Yokes Landing Mat Machines 


15° H. C. Projectiles Fork Lift Trucks 


Shell Crimpers Half-Track Carriages 


Firing Mechanisms Skysweepers 


Tank Turret Redesign 


AETNA* STANDARD 


THE AETNA-STANDARD ENGINEERING COMPANY 
General Offices: Pittsburgh, Pa. + Plants: Eliwood City, Pa., Warren, Ohio 
Research Laboratory: Akron, Ohio 
CONTINUOUS GALVANIZING LINES + CONTINUOUS ANNEALING LINES + CONTIN- 
UOUS ELECTROLYTIC TINNING LINES «+ SIDE TRIMMING AND SHEAR LINES AND 
OTHER FINISHING EQUIPMENT + CONTINUOUS BUTT WELD PIPE MILLS + SEAMLESS 
TUBE MILLS + DRAWBENCHES AND OTHER COLD DRAW EQUIPMENT + ROLLS AND 
CASTINGS + EXTRUDERS, MILLS, PRESSES FOR RUBBER, PLASTIC AND CHEMICAL 


on the move? 














send your new address 


Please notify our Circulation Department as soon as 
possible of any change in your address. Then you'll be 
sure of receiving A.O.A. publications as usual, and at 
the same time help your Association save on postage 
costs. Use the form below. Mail to: ORDNANCE, 708 
Mills Building, Washington 6, D. C. 


CHANGE OF ADDRESS 


NAME (print) 


NEW ADDRESS 


STREET 


city 


OLD ADDRESS 


(attach old address label if available) 


STREET 


city 
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TESTING PRODUCT SUPPORT 


A proven source offers expanded Research and Manufacturing facilities 


To meet ever increasing demiarne 

the IBM Military Products Division vreath 

facilities in 195S. Two entirely new tacilitic 

ton and Owego, New York. The Owe fo pla t 
the bombing-navigation svstem for the B-? 

\t Kingston's new Laboratori idvanced re 

ind circuitry is making Import int contributi 
ration Programs among others in progre 

Products now make up one of the larvest 

data processing ind svstems 


to turn thie i tale nts to thie Hicre 


MILITARY PRODUCTS 


INTERNATIONAL BUSINESS MACHINES CORPORATION 
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ROCKETDYNE FILMS ROCKET ENGINE TESTS 
WITH MITCHELL CAMERAS 


Advanced Research Films Plus Top Industrial Features Filmed by 21-Man Unit 





85° of Professional Motion Pictures shown throughout the World are Filmed with Mitchell Cameras 
















Anti-Submarine Weapon System “RAT” 


The Navy RAT anti-submarine weapon 

system aims and launches missiles that 

~ seek out and destroy enemy submarines. 
Librascope designed the fire control sys 

tem for RAT and assisted the navy in 

ship-board system integration. The RAT 

a fire contro! receives information from 

target locators and automatically aims 
and sets RAT for a “‘kill’’. Its computer 

détermine the ideal position for a missile 

to intercept the target. When the missile 

is launched, it travels through the air 

~~ and. enters the water where it attacks 

the target for “*kill’’. 





in > 


<i ad “ vay — —- 
““ A ‘ re" — ~ 
<2 4 S +. 
‘ OO ee 


...a new anti-submarine weapon... 
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The background ot more than twenty vears of desi ry 
development and manufacture of computers, controls a1 


instrumentation are inherent values in all Librascope pr 
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NEW DEVELOPMENTS 





New Infantry Items 
“40 rene we ree’ "New Radar Antenna 


I 


Prepackaged Propellants 


ft 
i | I iN 


Chen il Co ration Der 


Inflated helisphere antenna. 


Titan Contracts Awarded Flight Simulation Lab 


Fores ‘ ‘ \ $610.440 { 


ened tf ‘ it Whit 


test | 


Lightweight Vulcan Gun 
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...NEWS IS HAPPENING AT NORTHROP © 


NORTHROP 1-38 TO TRAIN 
THE NEW GENERATION OF SPACE AGE AIRMEN! 


Ahead of schedule! Northrop introduces the first lightweteht. low-cost 
combat performance characteristics, in whieh U.S. airmen of the spas 
safely master the very Sper ial art of Superson flight 

The twin-jet T-38 ploneers a new Northrop family of low-cost. high-pertorn 
aircraft. Another member. Northrop's N-1L56F NATO-SEATO counterair | 
is now being built at Hawthorne, California. Final moc! up of the \-LoOk } 


in background of above illustration. 


Both aireraft are evidence of Northrop Division's skill in creating and produch 
higher quality products at lower cost. With other current projects , BD seal NORTHROP 
N-1L56F illustrate a new kind of cost-conscious creativil ire results o hrop F ; 
budget minded management team. the Unie Performance mal Gu 


Progr im called PACK. and of Northrop deve lope ‘| produc tion techn 


January-February 1959 





STROMBERG-CARLSON 


A DIVISION OF GENERAL DYNAMICS CORPORATION 
1400 NORTH GOOOMAN STREET © ROCHESTER 3, N.Y 
ELECTRONICS AND COMMUNICATION FOR HOME, INDUSTRY AND DEFENSE 
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New Developments (Contd. 








Self-Propelled Mortar 















: — Plasma Arc Torch 

- — —- he 

yt = 
— = | 

Y ) 
_ Improved Sub Detection 
\ 

The ocean de pths aa 
an area of prime strategic ra} t t 
significance ... therefore 
an area of critical interest me, r 


at Stromberg-Carlson. 


For current Sonar projects crait at \ 
we have built a new ee ' 
New Communications System 


underwater acoustical 
laboratory ... the largest V1 : nt Coating missile nose cone with tungsten 


of its kind in the nation. 


Testing tank capacity: 
half a million gallons. 


Equipment includes a remote- 
controlled overhead crane... 
complete instrumentation for 
pulse and CW measurements, 
and for analyzing radiated 
noise of ASW 

vehicles. 


Now being worked 
on: classified ASW 
research and 
development 
contracts ... design 
and manufacture of 
Sonar equipment. 
Sonar Tank | High-Speed Teletypewriter 
Dedication Feb 7 
Hercules in Alaska 
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At DRESSER, Men with Imagination 
48. Help You Probe New Horizons 


Dresser supplies to government agencies ranges from 
ically sealed transformers for jet aircraft 
atomic submarines, from 


Wherever new horizons in technology are being ex- 
plored — whether in the stratosphere or at the bottom tiny hermet 


f the sea — the men of Dresser Industries are helping to compressors for giant 
to supply technical services and equipment launching towers for missiles to gas pumps for nuclear 
Dresser experience in engineering and manufacturing power installations 
Whatever your needs, look to Dresser. From no other 


has set high standards in oil, gas, chemical and ele« 

tronic industries for many years. Today, in atomic single organization will you receive the same combina 

research, in mussilery, in electronics, the men with tion of facilities and experience with individual atter 
although each Dresser compan 


rination at Dresser are exploring new frontiers in tion to your needs. For 
supported works independently, all are 


single organization to provide unified 


and manufacturing facilities. 


imag 
technological development. These men are teamed together in 
by the combined facilities of the companies that make 


up Dresser Industries, Inc. The engineered equipment neering 


resea;©r¢ h, engl 


TOMORROW'S PROGRESS PLANNED TODAY BY MEN WITH IMAGINATION 


CLARK BROS. CO. n & gas turbines #@ DRESSER DYNAMICS INC. — 
‘ a b DRESSER- IDECO COMPANY rand n r8, 
~*~ DRESSER MANUFACTURING DIVISION 






+ " HERMETIC SEAL 


+ ‘THE GUIBERSON re molded rubbe uct 
SSER ; TRANSFORMER CO. ‘ o forme ’ ( * IDECO, INC. » C 8 
ment #& LANE-WELLS COMPANY ecialize , 
mi MAGNET COVE ‘BARIUM CORPORATION en ~*~ PACIFIC ; 


TRIE *) os 
See lumps, INCORPORATED — custom-built pum) # ROOTS-CONNERSVILLE BLOWER 
> SECURITY ENGINEERING DIVISION— +: bits, custe 


EQUIPMENT AND DIVISION. blowers & 
TECHNICAL SERVICES manufacturing %& SOUTHWESTERN INDUSTRIAL ELECTRONICS 
mentation #& WELL SURVEYS, INC. ir and ele research a " ; 


OIL + GAS + CHEMICAL 
ELECTRONIC + INDUSTRIAL REPUBLIC NATIONAL BANK BLDG. e¢ DALLAS 21, TEXAS 
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New Developments 


Contd. 
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Airborne Survey 


t 


Overland Train 


January-February 1959 


Oilless Bearing 


uf 


New Antisubmarine Plane 
| 


Supply by Missile 


. 


New Guided-Missile Ships 


New Attack Plane 


‘ 
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CLEVELITE* PHENOLIC | SS. 
raminateo TUBING © - 


Has the electrical and mechanical ad- 
vantages your product requires whether 
cores, collars, spacers, bushings, insula- 
tors or some other application. 


_ 











Clevelite is available in a range of seven 
grades and is produced in diameters, Fluid bed reactor model. 
wall thicknesses and lengths to your 


specifications. 


Non-tracking and insulation resistance | 

are particularly outstanding. This tub- 
ing also is unaffected by oils and sol- 
vents ...may be easily punched, ma- | 
chined or sawed. ee ees a ere 


* * * 


Write for the latest Clevelite brochure mentioning, if convenient, your 
uses for the tubing. Samples will be sent on request. 


Why pay more? For quality products ...call CLEVELAND! 
* * * 


*Reg. U. S. Pat. Off 



















PLANTS & THE SALES 


“sc CLEVELAND CONTAINER | 









DeTRolr WASHINGTON, D.C 
CHICAGO ROCHESTER. N.Y 


MEMPHIS 


6201 BARBERTON AVE. + CLEVELAND 2, OHIO WES! Hanirorn, 


10% ANGELES 
ALL-FIBRE CANS « ¢ MBINATION METAL AND PAPER CANS 


PLYMOUTH, WIS ABRASIVE 

JAMESBURG. NJ. * >PIRALLY WOUND TUBES AND CORES FOR ALL PURPOSES, DIVISION 

FAIR LAWN, N. J CLEVELAND CONTAINER CANADA, LTD. se 
CLEVELAND 


Plants and Sales Offices TORONTO AND PRESCOTT, ONT. Soles Office MONTREAL 
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These axial-piston pumps and motors are par- 
ticularly suitable for marine and ordnance drives 


specify where precise control of torque, acceleration and 
Miensne deceleration, speed or reversal are important 

ICKER = WATERBURY The pump is a factory-assembled power pack 

hydraulic Pumps, age with built-in auxiliary pump (provides super 


charging, control pressure and forced circulation 


motors, transMiSSIONS |... ciiny), replenishing and relief valves 
for NM t SsSi LE handling, Transmissions are usually combinations of var 


iable delivery pumps with axial-piston fixed dis 


liaunchin placement fluid motors. Peak output is at 5,000 
I 


psi from 45 to 38,600 hp. 

tracking systems... 
h , Overall mechanical efficiency of these hydraulic 
when you require pumps or motors exceeds 91°7 at full load; volu 
1 extremely fast acceleration metric efficiency is 97° at 3,000 psi; torque 

and reversal efficiency, when used as a hydraulic motor, ex 
2 precise speed control ceeds 95°) at rated pressure; overall mechanical 
efficiency of a hydraulic transmission (pump and 


esensauie aver motor) can exceed 85‘) at full load. 

























SERVO-VALVE 
= 

_MAIN 

SHAFT 


PISTON 
— DISCHARGE OR 


SUCTION PORT 


/ 


SERVO-PISTON CONTROL PUMP 


ROTARY 
OlL SEAL 


VALVE PLATE 
FACER 
WW - y) 


THRUST and 
RADIAL BEARING 


THT BOX BUILT-IN 
VALVES 


DRAIN 


SOCKET 
RING 


-_ 
Pons ‘ 
- 4 CYLINDER 


i BARREL 
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VICKERS INCORPORATED BOT" 
for Marine 
DIVISION OF SPERRY RAND CORPORATION 
Marine and Ordnance Department and Ground Defense 
WATERBURY 21, CONNECTICUT Application 
District Sales Offices: Detroit, Michigan © El Segundo, California ® Seattle; Washington © Washington DC 
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MATERIALS PROGRESS 


George S. Brady 


Aluminum 


Production 
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Now, not just ‘blips’, but 
detailed pictures out of the soup! 





Philco pioneers new concepts in 


ALL-WEATHER HIGH RESOLUTION RADAR 





Fre Id I ect 
eye ( rh ( 1a \ 
eh | I radar 1S ¢ 
1a irea 
P} F Air! Deve ( 
h rf ( REDAI 
new \ 
from be I I | 
high alcit 


ind the protective Over « ck re r f “— , 
1¢s. , 
At Philco, human resource p] Itrra-modern f t 
angen Can es PHILCO 
GOVERNMENT & INDUSTRIAL DIVISION 


radar technique 4700 Wissahickon Ave 
Philadelphic 44, Pa 
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MINNEAPOLIS , an 


_CHICAGO PERSHING ROAD 





—_— CALDWELL 
™“ 


~~ DETROIT 


™ SCREWDRI 
=e CITY— SYNTRON 
_ ti 


HOUSTON BLAIRSVILLE—SYNTRON 


ATLANTA 


4 
4 


ROLLER CHAIN. Noted for ex 
ceptional dynamic strength. A 
full range of pitches and width 
as well as matching sprockets 





=i A \ dy 
a 


SPEED REDUCERS. Gearmotors, PIV. VARIABLE SPEED DRIVES 
and roller types in all popular Motogears, In-Line helical, par Positive and infinitely variable. 
mountings. Also a full line of allel shaft, worm, fluid and The only chain-driven variable 


| 
SILENT CHAIN, Better than 98 BEARINGS. Self-aligning ball | 
babbitted and bronze bearings | shaft-mounted gear drives peed control, 


efficient; the ideal drive for high 
speeds, large ratios, Pitches as 
small as in 
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HOW LINK-BELT CAN 
SERVE YOUR 
MISSILE PROJECTS 


Of importance to those agencies and manufacturers at work in 


missile and rocket ground support, handling and test equipment: 


Throughout industry, Link-Belt Company is acknowledged ; 
producer of equipment tor the mechanical transm 

moving materials. Chains, sprockets, bearings, speed reducers, conveyo 
1 OUTS 


industry looks to Link-Belt as one complete ind capabl 


Of definite advantage in applications involving component combinatio 


is the in-built integration of Link-Belt products. They't to mat 


and can be assembled without securing installation dat 
pliers. Not to mention the obvious purchasing econon 


one-source supply 


Below are included just a few of the products which Link-Belt off 
an “off-the-shelf” basis. Literature on all product hown below 
able. Please write to the Link-Belt Executive Otlix Add ID 
Prudential Plaza, Chicago 1, Ill 


LINK# 


One source »-. one responsibility for 


r 


materials handling 


processing and power transmission equipment 


~eeee-s. MANY AVAILABLE FROM FACTORY WAREHOUSE AND BRANCH STORE STOCKS 


‘mh 





tron CRANES rawler and rubber 


P.1.V. AUTOMATIC CONTROLS. CONVEYORS. Belt, screw, trol- VIBRATING EQUIPMENT. Link LINK-BELT SPEEDER SHOVEL 
t f 
m 


Pneumatic, mechanical, elec- ley, chain, oscillating and drag Belt vibrating screens. S 
tronic and hydraulic types for types; bucket elevators, haulage equipment for feeding, « cy tired models in a capacity range 
precise speed changing. machines and component parts ing, elevating and packing from 8 to 75 tons 


a, ae Sa 
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TITAN ATLAS BOMARC POLARIS TALOS 


DG POWER 


Heat-Resistant Ceramic 





CHRISTIE/ = 


®) B 
* 





THERE IS A REASON...why CHRISTIE 





was selected as the principal source of 


Refining. 


D-C Power Supplies for all the above 
projects... RELIABILITY 


CHRISTIE'S rigid Quality Control is approved by the A.E.C. 
and leading Aircraft and Missile Manufacturers 


CHRISTIE ELECTRIC CORP. 
3410 W. 67th St., Los Angeles 43, Calif., Dept. OR 


Precisely regulated Power Supplies of permanent stability. Ratings up to 1500 
amperes. Bulletin on Standard Militarized units available on request 
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For missile ground support applications this 
compact new Janitrol liquid heater delivers heat 
up to a rate of | million Btu/hr. A complete 
variable output heating system, it automatically 
maintains liquid at any desired temperature 
reliably 

This 257 pound package is ideally suited to 
such applications as heating missile fuel during 
storage and transfer, vaporizing liquids, and in 
a wide variety of support vehicles and buildings 
For both material and personnel comfort heating 
the new Janitrol liquid heater is a simple, troubk 
free way to get large quantities of controlled heat 

Heater burns either diesel fuel, gasoline, o1 
JP-4, and can be converted with a simple adjust 
ment. Radio noise shielding meets military specifi 
cations. It will operate in extreme environment 
to 65 I 

Janitrol’s new liquid heaters may be used 
individually, or in multiples to meet virtually any 
heat requirement 

Wherever heat is needed in missile support 
equipment Janitrol may already have what , 
need. Contact your Janitrol representative no 
for the tull story on liquid heaters. Janitrol A 
craft Division, Surface Combustion Corporatior 
Columbus 4, Ohio. . 
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1. fuel transfer 


2. support vehicles 


3. comfort heating 


fanrrnot 
po >... 


pneumatic controls - duct couplings & supports - heat exchangers 


combustion equipment for aircraft, missiles, ground support 








ASW AND UNDERSEA 
WARFARE 


Submarine t d detection OS ee 
ubmarine communications and detectio . 
ASW data processing and display aids. DRONE CONTROL 
ASW listening 

and retransmitting devices. 


- SE Precision inertial-guidance system for short 
range air-to-surface missile 
Bomber defense missile system 
Proximity warning I DS Homing guidance system for attack and 
Long range electronic surveying equipment reconnaissance drones 
with airborne repeater t Air-to-air radar guidance system 
Electronic fusing t Surface-to-surface radio inertial guidance 
Electronic surveying equipment system 
Pulsed light range measurement equipments > Drone command guidance system 
Radiosonde transmitter and preamplifier Data transmission and processing for surface- 
to-air missile guidance 
Surface-to-air radar guidance system 


COMMUNICATIONS AND 
DATA TRANSFER 


Obstacle-gain data transn 

18-Channel teletype 

Noise-modulated data link 

integrated battlefield air mobile radio 
communication system 

High-density FM voice multiplex 

Integrated battlefield ground mobile radio 
communications syster 

High density UHF communicat 

air defense 

Coded secure communications 

Pulse code modulated communication equipment 
Multitone and digital selective calling equipment 
Transportable and fixed-station microwave 
wide-band relay equipment 

AM, FM and SSB voice and data communications 
equipment 

1.F.F. equipment 

Data link and logic for ground-to-air command 
guidance of aircraft and missiles 

Miniaturized Transceiver 


Precision location of radars 

High precision and high resolution 
forward-looking radar 

VHF homing beacon for supply-drop aircraft 
Anti-jam radar transmitter and receiver 
Radar anti-clutter receiver 

Beacons, C-band and X-band 

Strategic bombing radars 


iS 2. nS | 


Here is an unclassified look at representative Motorola military 
electronics programs...past and current. Necessarily incomplete, 
the listing includes only enough projects to demonstrate the 
breadth of experience at Motorola’s Military Electronics Division. 
For detailed information on how Motorola’s capabilities can be 
applied to your problem...or for data on engineering career 
opportunities...please write: Motorola, Inc., Military Electronics 
Division, 8201 East McDowell Road, Phoenix, Arizona. 


KEY: 


Program 
Status Study programs or programs resulting in experimental models 


Coding Programs resulting in developmental and/or service test models 


(Reference Programs resulting in pre-production prototypes and/or production models 
MIL-E-5400B) 








Quartz crystal resonators and filters 
Electrical wave filters 
Electromechanical filters 

Precision V.F.0.'s and B.F.0.’s 
Electromechanical reed filters and 
tone generators 

Transistorized power converters 
Transistorized voltage 

and current regulators 


Doppler personnel navigator 

Inertial sensors 

Supersonic intercontinental 
bombing-navigation system 

Hyperbolic battlefield navigation 

system for aircraft 

land vehicles and man pack 

Hyperbolic amphibious navigation system 
Aircraft rendezvous and 

station-keeping systems 


DATA PROCESSING 
AND DISPLAY 


Automatic data proce 
countermeasure 
Data processor for ele 


Threat evaluator for air defense 
Shipborne electronic data s 


defense 


Large-scope bombing radar ind 


Battlefield electronic warfar 
False target generation syste 


Tracking jammer 
Subminiature passive 
radar illumination detector 


GROUND SUPPORT AND 
TEST EQUIPMENT 


Phase-lock telemetry 
Command destruct rece 


Guided missile test equ 


Programmed automat 
Aircraft test equipment 
Militarized precision 
pulse circuit tester 


on 


air 


SOLID STATE MATERIALS 
AND DEVICES 


e 


COMBAT SURVEILLANCE 


vers 
pment 


test systen 


at eel 
ve 


mas ge: BR 


“hA MOTOROLA 


Military Electronics Division. Pree + PHOENIX « RIVERSIDE 


di 


Five Military Electronics 
Div n plants in three 
cations ver 500,000 
square feet of engineering 
and production spoce 
devoted exclusively to the 
design, development and 
manutacture of advanced 


militory equipment 
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Ceramics for Missiles 


1 conductivity 


Cast Magnesium.— Pure magnesium ha 
. ' , 


EV 
ERYTHING FOR TUBULAR CONSTRUCTION 


One source, Standard, can furnish anything you need in 
welded steel tubing for the construction of ground handling 
and ground support equipment .. . in a vast range of sizes 
and grades—stainless, carbon and low alloy ... for structural, 
mechanical, or pressure applications . . . and in round, 
square, rectangulars, and a host of special shapes. Let Rere Earth Oxides.—Nev 
Standard specialists help your specifications take shape by "". ““?*"’tns and refining | 
supplying whatever tubing you need, or by doing the fabri- 
“" 


cation and complete assembly ' FREE! 


weight 


including weldments for you.  tabie {t a weight table 
aes for square and 


Let Standard analyze your =f rectangular tubing. 
rectangular 


problem—quote on your job. tubing Write address 


below. 


THE STANDARD TUBE COMPANY and MICHIGAN STEEL TUBE PRODUCTS DIVISION tur: = | 
24400 Plymouth Road + Detroit 39, Michigan ne 


vipe « Welde rbon steel me nica Bowler He E 
OD te 6° OD 


{ patter e Spe 
j ern j 
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This is the JFC-25 
nstalled on 15,000 Ib.-thrust 
class engines in the F8U-3, F -10€ 
707 and DC-8 aircraft 


Jet Engine Controls... by Hamilton Standard 


Fighters or bombers, trat 
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craft get top performance with Han 


control currently manufactures 

for every powel! cCatcgo! irom N00 to 
than 20,000 of these controls are now in 
16 types of aircraft, both militar ind 
designs in environmental control system 
specialized equipment make Hamilton St 


lo progr n the fast-char 


HAMILTON 
movoe ; 


_* i 


STaANDARO 


HAMILTON STANDARD 
Wound j d 
ENGINE CONTROLS © FLIG 


ENVIRONMENTAL 





KEY STAFF 
OPENINGS FOR 


computer specialists 


electronic engineers 
physicists 
mathematicians 

(all senior positions 


Advanced degree or equivalent experience necessary plus broad systems 

experience. Work involves detailing of new systems projects, guiding groups in proposing 
to the government, and maintaining liaison with the government. Technical areas of 
activity include synthe and creation of concepts for submarine anc 
anti-submarine computer and fire control systems, airborne control and 

ind control systems. Each of these areas will require work in mathematical 
design engineering, preliminary design, simulation coordination 


systems 


analysis 4 


studies 
systems 
spaceborne guidance 


inalysis, logical design 


The NCR Electronics one of the 
commercial systen into military areas 
positions, you will help determine NCR's direction in military systems —which means that 
will have a strong measure of control over your own future. You will be a key member 

of the newest operation of one of the world’s most successful corporations — a military systems 
R&D group which should rapidly become one of the most important in America 

if you're one of the we're after an excellent salary. And while 
the potential is unusually big, this is definitely an opportunity in the present tense 


largest and best staffed R&D facilities in 
an fill one of these 


Division nation s 
expanding If you ¢ 


you 


men you Il deserve — and get 


Please send resume to D. P. Gillespie, Director of Industrial Relations. 


THE NATIONAL CASH REGISTER COMPANY 
Electronics Division 
1401 E. El Segundo Blvd 


Hawthorne, Calif 
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ferrite 


Graphite Molds Cor 


in the co f «¢ 


Magnetic Rubber.— W her: 
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GROUND SUPPORT EQUIPMENT 


AND TEAMWORK 


It takes the teamwork of a complex group of organizations 
devoting thousands of manhours of effort, to solve the 
problems of ground support. But teamwork implies “know 
how” -— capability in problem solving on the part of each 


unit contributing to the group effort 


Weatherhead capability is founded in a history of successfu 
development and production of hydraulic and fluid system 
components. Such experience is hard to come by, especially 
with the accelerated complexities of the missile age, where 


“teamwork becomes the other side of “know-how 


If you're in GSE or missile design, development or manu- 


facture, call Weatherhead for teamwork today ! 


-_7- = Pa 
} J WME PEG AGW REA 


... beyond tomorrow 

















TION and eT GROUP. 


WESTERN DIVISION SPECIAL PRODUCTS DIVISION EASTERN AIRCRAFT PRODUCTS CORP 
1736 Standard Avenue 300 East 131st Street | 229 River Street 
GLENDALE, CALIFORNIA CLEVELAND, OHIO ORANGE. NEW JERSEY 

in Canada: 127 Inkerman Street, St. Thomas, Ontario « Export Cable Address: WEATHCO, Cleveland 
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ROCKETS AND GUIDED MISSILES 


Alfred J. Zaehringer 





Astronautics 
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Tactical and maintenance training techniques are 


» now enhance d 
dynami 


combinin 


problems and tactical situations using a complex Simulator Te 


developed and in production at Stavid. Operational submarine-based missile cre 
are now being trained in system check-out procedure 
under true operating conditions 


In the event that these men may one da 
be trained and kept ready 


economical way possible —by 


t set 


ind guidance technique 
but without firing a missile! 
have to pla 

Stavid is helping to d 


electronic simulator 


) the " 


» this ist efficient 


OTHER STAVID UNDERSEA ORDNANCE PROJECTS INCLUDE: 


AN,/BPQ 


} 





Outstanding engineers and scientists are invited to inquire into opportunities 
on Stavid’s advanced systems engineering teams 














FULL RANGE 
of 8 MODELS 
AVAILABLE 


SERIES 1 


G-rating: 1 to 150 
Test radius: 18°’ to 46° 
Specimen: 30-100 Ibs 


series 10 


G-rating: 1 to 150 
Test radius: 96’ to 240" 
Specimen: 300-600 Ibs 


series 20 

G-rating: 1 to 100 

Test radius: 264°‘ to 420°’ 
Specimen: 2000-8000 Ibs 








ACCELERATION TEST MACHINES 


> Series 1 


Model RCT-1 


FOR FAST, ACCURATE TESTING — as required by 
MIL-E-5272A. 

Rucker Centrifuge Acceleration Test 
Machines in a full range of sizes are precision- 
engineered for accurate pre-testing of com- 
ponents, instruments and assemblies em- 
ployed in aircraft, missiles and rockets under 
simulated operational acceleration loadings 
in the 1 to 150 G-range. They are ideally 
suited both for exacting laboratory testing 
and mass production-line testing procedures. 


Write for full details, today. = 
State your range of requirements. e 


The Rucker Company, 4709 San Pablo Avenue, Oakland, California 
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id 


Stationary or portable high pressure 
gas boosters for compressing helium 
or nitrogen up to 6000 - 10,000 p.s.i. 
for missile development and produc- 
tion testing or flight line checkout. 


e TEST BENCHES 








Standard or custom designed sta- 
tionary or portable test benches for 
precision testing of all types of hy- 
draulic or pneumatic components 
and systems. 










% Series 20 Model RCT-21 





View of 22’ radius arm and power- 
head installed in test pit. This large 
Series 20 unit is designed for testing 
4,000 lb. specimen at 100 G-rating 
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of power... 
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Hoffman solar cells—lasting thousands of years—convert sunlight into electricity 


fo supply power for satellites and space vehicles during entire orbital /ife. 


How much electrical power do you need to run a Satellite’s transmitter or instrumen 
tation system, or furnish operating power for a manned space station? 5 milliwatts? 


2,000 watts? Whatever power you'll need up there—out of reach of conventional 
ye energy sources—you'll be able to get...direct from the sun! 
Solar energy converters, capable of delivering 2,000 watts or more, are now feasible 


as power sources for inaccessible and remote places 


Hoffman silicon solar cells, used in these converters, are the most practical and eff 
cient means yet developed for converting solar energy into electricity. Already proved 
in the U. S. Navy’s Vanguard satellite, Hoffman solar cells will continue to power it 
radio transmitter as long as it orbits the earth. 


| Satan | | 
<a Hoffman Electronics HY) 


CQRPOQORAT 


HOFFMAN LABORATORIES DIVISION / 


For more information, write Dept. 13, Hoffman Laboratories 


Silicon solar cells — by Hoffman—the key to today’s and tomorrow's problem of power in outer space. 





ARMAMENT ELECTRONICS 


W. H. Van Vliet 
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MILITARY SYSTEMS 
PLANNING GROUP 





U.S. INDUSTRIES, INC., announces the formation 
of a new Military Systems Planning Group, designed and staffed 
to help meet tomorrow's military problems today! 
Composed of leading research engineers with extensive experience 
in missile support, detection and surveillance systems, this Group 
represents broad-spectrum capabilities in the field of operations 
research, applied mechanics, flight dynamics, radau 
and infra-red technology, guidance and control. 


The Planning Group functions as an integral part of 
USI’s central management coordinating the ¢ apacities of the 
various USI divisions to satisfy and anticipate weapons and 
space systems needs of the Armed Forces. The 15 divisions 
of U. S. Industries are active in research, development and production 
in the fields of automated heavy machinery, electronics 
aircraft and missile components, handling equipment for 
liquids and gases, nucleonics, military ordnance 
and a wide range of other areas 


The Military Systems Planning Group focuses USI resources and facilitic 


> ~> 71} 





Ground-based, ship- Automatic electri 
borne and airborne Handling and launch check-out and auxi 
detection and surveil- ing systems for missile equipments for weay 
lance sub-systems and space vehicle ons and space te 


For further information, please write or call 


“51 U.S. INDUSTRIES, INC. 226, 738% SY5NUF oxrono 7-411 


Divisions and subsidiaries centrally involved in militat vstem levelopment 


KETT TECHNICAL CENTER, INC. @¢ CLEARING MACHINE CORP. « ELECTROMAGWNETICS GROUP 
WESTERN DESIGN AND MANUFACTURING CORP. « US I ROBODYNE, INC. © SOLAR-CHICAGO COMPANY 
.plus nine other divisions and subsidiaries engaged in industrial manufacturing and export, 
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COMMUNICATIONS... 





Radio Set AN/ARC-57 . . . designed and de- 
veloped by The Magnavox Company, in 
conjunction with the Air Force, is an essen 
tial UHF communications system, providing 
the utmost in performance and reliability for 
the CONVAIR B-58. 

It clearly demonstrates The Magnavox Com- 
pany’s ability to produce and work as a prime 


contractor on a complex weapons system. 














MAGNAVOX capabilities are in The Fields Of Air- 


borne Radar, ASW, Communications, Navigation 


Equipments, Fusing and Data Handling . . . your PRODUCTS 
inquiries are invited. THAT SPEAK FOR 
THEMSELVES 





Maanavox. 


MAKES THE B-58 TALK! 








2. | 
= it] = MISSILES 

ih 

4 


COMMUNICATIONS RADAR DATA HANDLING ASW 





THE MAGNAVOX CO. « DEPT.27 e Government and Industrial Division « FORT WAYNE, IND. 
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... speaking of 


Missile Ground Support 4 | MOBILITY } 


WE PROVIDE SINGLE RESPONSIBILITY 
FOR ANY SIZE PROJECT 


Whether it is highly complex missile surface handling equipment, 
like the giant FMC-designed Thor transporter-erector and launching 
base—or small, compact mobile missile equipment, FMC provides com- 
plete capabilities with fully integrated facilities for the entire project. 
Coordinated control of each phase of the job from design concept through 
development, engineering and production, enables FMC to meet con- 
tract delivery requirements—on schedule. 

FMC’s extensive experience gained in the field of mobile equipment 
stems from over 17 years in designing and building more types of 
military-standardized tracked vehicles than any other company in 
America. Applied to missile ground support programs, this ability can 
provide the answer to your mobile or fixed equipment requirements, 
with important time and cost-saving economies. 

To assure fully coordinated development and delivery of missile 
ground support equipment, consult with FMC at the initial stage of 
project planning. 

Creative Engineers: Find stimulating 
challenge at FMC’s Ordnance Division 





THOR transporter-erector, launching 
base and power trailer delivered by 
FMC in just eight months —2 months 
ahead of schedule — receives opera- 
tional check-out 








| HAWK REOSTONE | 
| Mobile loader vehicle Tracked prime mover | 
. oe | 
| | 
| BOMARC NIKE- NAVAHO | 
Erector-launcher and HERCULES Transporter-erector and 
Decontamination system Shipping and vertical access tower 
\ storage containers J 


Putting Itdeas to Work 


| FOOD MACHINERY AND CHEMICAL 
. We CORPORATION 
Ordnance Division 
; 1105 COLEMAN AVENUE, SAN JOSE, CALIF. 
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HUNTER 


INSTANT LIGHTING 
TORCHES SPACE ARMAMENT 





for military 
applications at 
sub-zero temperatures 


we 


Moon Vehicle 
New Rocket \ rece ( rtment of 


@ developed in co-ordination with 
I ngzineecr Research and Development 
Laboratories, Ft. Belvoir, Va. 
® unpowered, open flame burners 
lighted instantly with a match at 
temperatures down to —90 F. 
® burn any type gasoline or JP-4 
fuel. 
@ for a wide range of sub-zero, spot 
heat applications: small engine start 
ing; start-aid for bulldozers, snow 
plows, earthmovers, special-purpose 
equipment; de-icing bogie wheels, 
tracks, heavy-duty control equip : = ; ; 
ment, etc. Importance of Long-Range Missiles . al, 
® capacities: 15,000 to 200,000 : 
BTU/Hour at variable pressures. 
Other Hunter military equipment: 


space and personnel heaters; engine 


t 
i 


' re 


heaters; refrigeration units. 


for complete 
on specifications 
THESE . ‘ 
ry) telat) 133 and details 


TODAY! P 

MH.167 “Hunter 

Instant Lighting 

Torches 
j 
MH.166 “Hunter kh 
Engine Heaters 
S 


s \ 
MH.162 “Hunter Space 
and Personnel Heaters 


’ MANUFACTURING CO, 
H TER 30523 AURORA RD, 
SOLON, OHIO 


HEATING AND REFRIGERATION SYSTEMS 


ORDNANCE 


656 





Space Armament 








itoring 


TON. ..POLLUTANTS...WEATHER 














Supersonic Navigation 


\ir 











™ 





ELECTRO-SPAN 


DIGITAL DATA SYSTEMS 


Electro-Spa 


Bendix-Pacific Electro-Span Systems also are available for these military app 


ry Control Sy oe 
(“Bent “Pecitic 


Weapons Coordination Data Link Systems - Superv 








Bendix-Pacific, Department 432 


gf 
ek ~ North Hollywood, California 
mh & 
“ - r ¥ 


y ee 


Eastern Offices 


’ } ' 
in ml 
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FULL VOLTAGE RESTORATION IN 


1.0 
MILLISECONDS 


“Instantaneous”’ emergency power is just 
one of the many practical advanced engi- 
neering features of ConDiesel’s Model 
UPS.* 


UNINTERRUPTED POWER FROM PRIME TO STANDBY 


by, the diesel does not run, thus greatly 
reducing operating and maintenance costs. 
The synchronous alternator and flywheel 
operate on prime power and when prime 


power fails or falls below established mini- 
mums Model UPS switchgear disconnects 
commercial power and energizes the mag- 
netic clutch, causing the rotating flywheel 
to start the diesel. When commercial power 
returns to normal, the Model UPS will 
check its quality for a predetermined 
period, then automatically cut-out and re- 
turn to its standby condition. 


Model UPS* delivers this outstanding per- 
formance ... Where even a few vital sec: 
onds count, you cannot afford to be with- 
out this unit. 


Basically the unit consists of a synchron- 
ous alternator and flywheel connected to 
a full diesel, liquid cooled engine, through 
a dry-type magnetic clutch. When in stand- 


= UNINTERRUPTED POWER SUPPLY 


FOR COMPLETE SPECIFICATIONS WRITE TODAY TO 


CONSOLIDATED DIESEL ELECTRIC CORPORATION 


POWER EQUIPMENT DIVISION 
STAMFORD, CONNECTICUT 


yy 














Invete Your Friaends to Memebershi} \ 


ANDRECEIVE AS AN 





AWARD 










wy eg ae = a 
wm a 
Y oe x" . Please Print 






A . . 
4 : 
Py ** -™ . 
ee -- —— + 
Bi, “Anh 4 ; 
\o 5 * NAME 






c sy ; 







ADDRESS 


NAME 







ADDRESS 






NAME 





é6 : 
“arly Hrurope an \rmament ADDRESS 







A set of four attractive and distinctive ordnance 









drawings for display in your home or ofhe 


Print No. 1 


« NAME 






The Trebuchet 







: y one ; ADDRESS 
Print No. 2—Turkish Bombard, 1453 * 






Print No. 3—Swedish Regimental Gun, 1630 





Print No. 4 


Prussian Horse Artillery, 1759 










NAME 











ADDRESS 


. . 
{ " 
[ 4VERY tour new A.O.A. members obtained « 






° 
or j ynen wion Na j fics 

through your recommendation entitles you to your choice . ldditional re mmenaa may OC 6 
bad eparatel Ple fie ita j fo ffl i” ; 









ot a series ot American Ordnance Association Prints 









kight or more new memberships entitle you to a second 





series. [wo series are available: Series | por 2 





trays America’s ordnance industry in World War | Y 










Series Il pictures the develo; ment ol 





European armament from the 12th century to 1759 










Send in the names of your recommended friends today. ae 
; . eturn to: 


° AMERICAN ORDNANCE ASSOCIATION 
708 Mills Building « Washington 6, D. C 






from ideas 
to instruments 


The sum total of the kills involved 


in the conception, design, develop 


ment and manufacture of complete 


optical ystem frequently eut 


many fields. Kollmorgen com 
technical kill and 


facilities for highly pree 


mre 
bines complete 
ise work in 
opti mechani ind electron 
I'he ‘ 


olve your view rte 


combined skills can help you 
ting and in 
pection problem For literature 


write to Dt partment Ol] 


optical corporat 


NORTHAMPTON MASSACHUSETTS 





RECENT PATENTS 





Annular Diffuser for Ramjets 
I 
Phi 








~. 


G 
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FULLER 
GUN BRUSHES 
ARE SUPER-RUGGED 


Fuller Gun Brushes are built to take it. The 
brush material is packed solidly into a metal 
channel. This anchored-in-metal construction 
produces a brush face of maximum density 
Gun bores are cleaned more thoroughly the 


brushes stay on the job longer 


mf 


wal. 


INDUSTRIAL 


tHE FULLER BRUSH co. 


660 


DIV. 


3585 MAIN 
HARTFORD 15 


STREET 
CONN 





2! 


BOUNDARY LAYER 

















Diffusing device for ramjets 


Seadrome Light Support 
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We Believe that Peaceful co-existence is bestmaintained by being Too Tough to Tackle 





MASON & HANGER — SILAS MASON CO., INC. 
ENGINEERS and CONTRACTORS 





Designers of Explosives Processing Plants and Explosion Resistant Structures 


Builders and Operators of Ordnance Facilities 


500 Fifth Avenue Lexington 
New York Kentucky 











INSPECTION 
PROBLEMS? ‘XY 


This booklet is for you! 


illustri rises yee rklet 
provides practical infor 
mation on the use of the 
famous A.C. M.I. Bore 
scope in various industi 
for the inspection of inte- 
rior areas or surfaces not 


ty 
This comprehen- 
sive, elaborately 





otherwise visible—together 
with full data on the type 
of Borescope ay tilable, 
and on their care and 
maintenance. Have you 
received your copy? 


Free on Fillin and 
request mail today 


‘ , ad 
to American (ystoscope Makers, Jne. 
8 PELHAM PARKWAY ? PELHAM MANOR N.Y 


entlemen: Please send me without obligation a copy of 
your booklet on Borescopes 
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Recent Patents (Contd.) 
Extinguishing of Rocket Propellant Fires.—(. S. /’atent \ 
2,837,891. Issued June 10, 1958, to Raymond k ytasiak. As 
signed to the Secretary of the Air Force: This patent describes ' 
a method of extinguishing fires involving rocket propellants. It 
is based on the injection into reacting thrust rocket propellant 
of another reactant which introduces a preferential chemical r 
action to retard or arrest the reaction between the rocket pri 
pellant Ihe other reactant may be dibromoditiuoromethane I 
bromotrifluoromethane 
These compounds have proved to be exceptionally ettective in 
uppressing rocket propellant pan and puddle fires, in rocket ac 
ra res, and in the control in degree of violence of the re 
actions within the missile or rocket combustion chambers. The 
reactant used as a fire extinguishe i tluid state a is a 
plied directly to the reaction between the fuel and the oxidant 
or is projected into the atmosphere in the immediate neighhe 
° 
fire control vd of the fires 
Ween bit oe eels meesee Bh cc Aerodynamic Aircraft Brake. S. Patent v4 
’ ssued June 24, 1958, t Urban Il Richardson hy 
death, Kollmorven fire control de : . 7 7 : 
vices put the projectile on target ' mee 70 Ol — pa | Pore: eacre 
and keep it there. Combining opti improved aerodynamic bral CORP OCIS wei 
cal, mechanical and electronic skills, cK urcraft. It consist : be ma 
these devices demonstrate the type ‘ tl the I ige ol ( t ( t 
of highly precise instrumentation tream at rigat an : ect 
work Kollmorgen is prepared to do t It 
for you, For literature on fire control ; 
weike to Department 51! Shaped Charges 
eter ~ {pie ala rade 
NORTHAMPTON, MASSACHUSETTS t 
IAGARA Aero |= 
ero paced mtervals of the ody. the edge irface ted t 
eat ol radial 1 tri rimart the 
TIONAL HEAT EXCHANGER 
SEC Sulfamic Acid Smoke Mixtures i } } 
A Self-Contained Cooling System ee ee 5 agireiion angen sagem 
e-producing mixtures ¢ il emica | 1 cor 
@ Niagara Aero Heat Exchanger offers a completely onsite an 1) 65 per cent sulfamic acid and 35 ver cent 
self-contained system independent of any consider- postassium perchlorate, and (2) 58 per cent ‘ 
able water supply, replacing both shell-and-tube (2 per cent ammonium perchlorat 
cooler and cooling tower. Water consumpuon ts only 
the evaporation and the small amount passed as blow- Ammunition Booster 
down to prevent hardness build up. Net saving ts dy 15. 1958. to Jame Chapman and Walte lohnst 
95% of water used in cooling from external sources. { ned to the Garrett Corporation hie inventi rovides at 
You solve the problem of water supply and disposal; improved machine-gun ammunition booster whi corporate 
you save much additional expense and equipment in means for utilizing the torque reaction for develoved in th 
: water handling, etdtee dotttinlats dt ten tnndtor te tale-tncdion Be ae 
piping, pumping. controlling the operating of the | ter driving power meat 
Casing panels are { the feed of ar t t 
removable with wt be yammes 
full access to all 
parts and interior Floating Mine 
piping for easy in- , . 
spection. Sections ; ‘ ar : 
are shipped as flat ructure re 
panels with saving : ctt 
: in freight charges. ay - : : 
‘ t) f ~~) 
3 Write for Bulletin No. 132 iat = 4 : 
I trimitrotoiue4n Ce 1 . tr exXa i 
SADA aay | dodeka nitrocellulose); (3) pentaerythritol; (4) RDX (cyci , 
NIAGARA BLOWER CO ee ak A Re a aa 
Dept. 0-1, 405 Lexington Ave., New York 17, N. Y. one of the above explosives bonded by a thermosetting resir 
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GUN FIRE CONTROL SYSTEMS FOR MEDIUM A.A.A. BATTERIES 


The picture shows a Gun Fire Control 
System for 40 m/m Guns 


consisting of: Fire Control Radar Set 
for target acquisition and for automatic 
tracking, optical tracker and electronic 
computer with a total weight of less 
than 3 tons. 


Simplified operation 

High mobility and quick emplecement 
Quick computation of gun dete with 
meximun accuracy / Training of maintenance 
personnel has been simplified considerably 
through the application, wherever possible, 
of techniques and components similer to 
those employed in the design of the 
Contraves F/90 Director. 


CONTRAVES ITALIANA §,A ROMA 
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REVIEWS 








missile watcher 


At the Cape Canaveral missile dtant. Br 
launching site, detailed observation E 

from a safe distance is imperative 
at the critical moment of firing. A 
Kollmorgen missile periscope makes I 
this possible. By effectively com 
bining optical and mechanical skills, De Tor 1 OCor , : <— 
Kollmorgen produces complete re 

mote viewing, testing and inspection 

instruments for industry and de \ Su fa my I } 
fense. For literature, write Dept. 41] 


optical corporation _ : . ‘ 

The Memoirs of Field-Marshal Montgomery. By Field-Mar 

NORTHAMPTON, MASSACHUSETTS ¢ 
hal Viscount Montgomery of Alamein. New York 


World Publishing Company. 508 pp. $6 


\\ trategy and personaliti heaped on in full measure by 
ts yreat soldier of t t ir. Int hool im Wartime 
M4 , < not hesitant ‘ . ns : th cor 
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‘ . oa ® trast the ‘ bit 
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TRACING CLOTH 


664 


ORDNANCE 





seen ee re 


ecceee: see eee ee 
eee} | seeeeess s! 


we. 4 





The Distribution Transformer Department of the General Electric Com 
pany, Pittsfield, Massachusetts, is presently using seventy-six 109.5-cu.-ft 


s 
(iss) National capacity National Seamless Steel Cylinders to store oxygen, hydrogen and 


nitrogen at 947 psi. Each cylinder is 24-inch O.D. x .500-inch wall. The gas 





are used for testing purposes and for preparing transformers for shipment 


Seamless No matter what your gas storage problem, you can count on the strength 


and dependability of USS National Seamless Steel Cylinders. Each one 


« . . 
Steel Cylinders is pierced from solid billets of high-quality steel and subjected to a rigid 


hydrostatic test before leaving the mill. If you have a storage or pressure 
vessel problem let us solve it for you. Write to National Tube Division 


store Oxygen, hydrogen United States Steel Corporation, 525 Willi m 1 - Place shen burgh 30 Pa 


and nitrogen National Tube 


ae United States Steel 
Division of 





meee =o Your Mark of Ordnance Loyalty 


¥ er 
y Available only to Association members, the official insignia will 
identify you as a loyal A.OQJA. supporter. and a patriotic Ameriean 


You ll want to wear the emblem. rosette. or bar on fitting occasions 





and display the plaque and membership certifieate in your home or 


office. Insignia are in the attractive ordnance colors maroon and wold 


Indicate your preference below and return this form with your 
check to Association headquarters, Postage Is prepaid le dlomestic 


destinations. 


V.OLA. INSIGNIA 


Lapel Emblem (bronze). $1.50 aes sand me A.O.A. inaiania as Nemieed helo 
Lapel Bar (bronze). $1.00 My check for > is enclosed 

Ribbon I ape! Rosette. 51.00 

The Medal (bronze S250 

Wall Plaque (8°x9 53.00 





Rosette 


Bar Ribbon, 50¢ NAMI 
Ribbon (1'4°), $2.00 a yard 
l apel Ribbon y 2 ADDRESS 

$1.50 a yard (06 'yyard) — Crry, ZONE, & STATI 


Membership Certificate, +150 





Vie Chain, $5.00 Return to: American Ordnance Association 


Medal Federal tax included in prices Mills Building. \ ashington f 1) ( 
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eyeway 
to a hot cell 


including the 


A number of reactors 
newest commercial one at Shipping 
port KOC 
derwater inspection of fuel elements 
demon 
ability 
problems 


use periscopes for un 
These devices are dramatx 
strations of Kollmorgen’s 
remote 
through a skillful 
optical and mechanical knowledge 


For literature, write to Dept. $1] 


to solve viewing 


combination of 


KOLLMORGEN 


optical corporation 


NORTHAMPTON, MASSACHUSETTS 


ow To Get Things Done 
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BOARDMASTER VISUAL CONTROL 


Gives you a Graphic Picture of your operations, spot- 
You See what is happening at a glance 
Facts at eye level--saves you time, prevents errors. 
flexible adapted 
Type or write on interchangeable cards, snap 


Ideal for production, scheduling, sales, traffic, 


lighted in color 


Simple easily to your needs. Easy 


to operate 
in grooves 
Compact, attractive 


inventory, etc. Made of metal 





Complete Price *49°° Including Cards 
FR EE 24-Page Illustrated Booklet DN-30 
Mailed Without Obligation 
55 WEST 42ND STREET 
GRAPHIC SYSTEMS 











New York 36, N. Y. 
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Book Reviews (Contd.) 





What, then, of the book itself, and the man it reveals? 
as reading, this shapes up as the best of all the books 
World War II. It is clear, direct, and 
what its tl 


least number of words that will 


Simply 


by high commanders of 


it Says exactly iuthor means it to say, in the 


precise 
] 1 »} 
express his meaning adequately 


factual enough to satisfy the knowledgeable reader, and 


gh to reveal the man who wrote it 


1 
veTsonal enou 


ou read his book, you may agree with Montgomery or 


to the point of apoplexy—but you will not be 


agree 


bored QRVILLE (¢ SHIREY 


Sinai Victory. By S. 


L. A. Marshall. New York: William 
Morrow c- 


& Company. 250 pp. 35 
unt of the operations in 


War in the fall 


reacde [ 


I. this readable yet professional ace 
Hundred-Hour 


ve find a splendid example of good reporting. The 


the Sinai Peninsula during the 


struck with three characteristi which stand out ve ry clear] 


First, the speed with which the Israeli forces were assembled 


ind brought into combat and the ability of these forces to gain 


conside rable 


and maintain their momentum in the face of very 
»bstacle 
Se | the high morale and offensive spirit which don 
nat the Israeli fores i contrasted with the | gyptians WwW ) 
M ihle to tand and git ! pite of the tact that the 
na t intage ol terrat 
I iried and 1 terram as a ole Vit t 
‘ i leep ieche il VOoK mountal ottered ct 
t en to operation ot the ty] t moto equipment 
i ib] vet tanh nait trach cps d | ill ere ed 
1 ips the author best describe he entire operation in th 
t é hon hasized ove all i the hire wer in the huma 
pirit W it both daringly exploited and intelligently « 
erved R. L. MAXWELI 
In Flanders Fields—The 1917 Campaign. By Leon Wolff 
New York: Viking Press, Inc. 308 pp. $5 
PPASSCHENDAELE has been called the worst battle 
mal wartare lf not the worst it Wa ti most toolisl \n 
nent militar writer once said that it “crossed the line whi 
divide var trom murder The Germat sitting the rela 
tive comfort of their pillboxe ind sweeping the British ith 
machine guns as they floundere in the knee-deep mud uid 
that General Haig planned “with the sure instinct of a sleet 
ilker 
Lieutenant Gseneral Kiggell of Hai tall, vl he isited 
the front line after 300,000 men had been mowed down and 
uried in the mud, burst into tears and exclaimed: “Good God, 
is it possible that we sent men to fight here 
The conditions at Passchendaele are almost indescribabk 
Haig had been warned that thirty years of meteorological ob 
servations showed that interminable rains began every August 
in Flanders, and that the lowlands were impassable. The canals 


and streams were destroyed by the shell craters, making an 


endless morass of deep mud stinking with dead bodies and sour 
mustard gas 
Night 


of equipme nt, 


after night it took the troops, loaded with 60 pounds 


mile to the take-off 


a small front cost 26,000 


5 hours to march one points, 


ind the best advance of 700 yards on 


casualties 


The reader of this book will be convinced that some kind 
centralized rational control, however much it may lack in 
military genius, is preferable to a loose field system that pet 


book 


(GEORGE S 


blind at Passchendaele The should 


« read by every 


slaughter 


mitted the 


student of military operations 


ntinued on p. 668) 
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global vision 


detailed 


Accurate viewing under 
adverse conditions on land, in the 
air and under the sea presents spe 
cial problems. Kollmorgen observa 
tion systems ome imecorporating 


television or special photograph 
equipment and measuring device 
are solving these problems in in 
dustry and defense. For literature 


write to Department 21] 


KOLLMORGEN 


optical corporation 


NORTHAMPTON, MASSACHUSETTS 











INDEX TO ORDNANCI 


VOLUME NLII 


@ The Index to Volume XLII of OrpNance, with 
title pure for binding is now available It will be 
sent free of charge upon request to the Editorial 


Othees at the address below 


@ It covers subjects in the following 1957 and 
1958 issues July-August No. 223 September- 
October No. 224 November-December No 


225 Junuary-February No. 226 March-April 
No. 227 ind May-June No. 228 It is ar- 


ranged alphabetically by subject and author 


AMERICAN ORDNANCI 
708 Mills Building ° 


ASSOCIATION 
Washington 6, D. ¢ 
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The Complete Book of Submarines. By ( 
W. 


Publishing Company. 160 pp. $4.95 


Chambliss, and H. J. Gimpel. 


omdr. (¢ W. Rush, 
New York: World 


Tits is a nice addition to the 1 rn tar technica 
bool nd will provide enjoyable reading for Silent Service 
t 1 others intereste ul 
« t vell il istrate | s t le by t ‘ 
t Nal CSU dpa { ro ster 
mstruction, equipment, and \ntisubmarine-wat é 
t i ell a ce i atta oct ‘ ur 1S¢ ‘ 
\ t i rather comprenhe V t ¢ Ss dra > 
to t troduction of the nuclea arin 
er t unrealistic part of this book is the in iti t 
( t bmarines no long ” i seri military threat 
r¢ i ubmarine force deteated afte ectac 
’ tia es it is inferred t current ASW tactics ca 
) batter dependent | if ct the Germa | | i 
the Atlantic the ame me the | Ss 
.oread t Me |’ | 
| 


The Business of War—The War Narrative of Maj. Gen. 


Sir John Kennedy. Edited by Bernard 


York William Morrow 


Company. 2 


i I i cer 
~ f \ 
il ¢ i ta Whi I 
ike vert I! 
r ‘ l of ft ‘ 
\ ‘ ‘ 
t Wa i t i to 
' f r ; t 9 
ew m ] 
t unt | ( ta t 
i | ' 
t ele ‘ t 
t t r 
I 
, ( ( 
‘ t t 
it 
ri ' t 


Solid Propellant Rockets 
\\ i lott \mer in Rocket (Lompan\ 


Ww the last 


Fergusson New 


71 pp D> 
1944-—-f 
al t 
( r 1 
t ect 
ethe { t 
ri 
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Today the Singer Manufactur ( 


pany 

Military Products Division is performing a substantial r le 
in basic research and development, engineer 

and production of infrared systen nd ponent 

Th just one of many way iwhich the 

Military Products Div n { f f H.R ' 

now ser r P 

£ 
Write for ’ ; ‘ 


SINGER 


THE SINGER MANUFACTURING COMPANY 
Military Products Division « 149 Broadway, New York 6, N.Y 
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eyes for 
the silent service 


voyage 


During her history-making 
under the Polar icecap, the Nautilus, 
like all the 


atom 


other submarines in 
fleet, carried two periscopes 
and manufactured by 
. | he of 


optical and mechanical skill required 


designed 


K ollmorgen high degree 


to produce these periscopes can be 
drawn on to solve your remote view 
ing and inspection problems. For 


literature, write Department !1J 


KOLLMORGEN 


optical corporation 


NORTHAMPTON, MASSACHUSETTS 
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BOMARC 
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Experience on Projects such as: 
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@ JUPITER © CORPORAL 
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Write for illustrated brochure 
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thou 


nted for providing the reader with well over a 


the solid propellants 


sand reterences to literature o1 


The War for Independence: A Military History. By How 
ard H. Peckham. Chicago: University of Chicago Press. 


$3.50 


7 pp. $3.5 

BPEFINITELY not to be ratee I ts size, t all v I 
is ful t meat, and the eat t L that tl to the ft 
On fa seri t some twenty v mes hic cor 
i i to of the United States, it 1s a 1 nenise 
rovement over the usual sketchy outline. This it a mplishe 
not onl) y holdiu to the military line it by ve clear a 
concise riting 

Disc ion of weapons and weapons tactics 1s rather scant, but 
mud under than in most works of the sort. Musketry 1s never 
termed “rifle tire,” and the famous Kentucky rifle is shown to 
have been of relatively small use, save for special circumstances 
However, naval bombardment is called “shelling” though naval 
shell use was still seventy-five years away 

[he author's description and evaluation of battles is good, but 
the significance of the fata! delay at Germantown caused by the 
mistaken attack on the Chew House is missed. His rating of 


A 12 page summa 
Altogether, 


| ould be a handy reterence tor 


ind British leaders is excellent 


\mericat 


tion is outstanding. as are the bibliographical notes 


1t mat 
iny \mericat | \ 


es fascinating reading a 


Foster G 


Arab Unity: Hope and Fulfillment. By Fayez A. Sayegh 
New York: Devin-Adair Company. 272 pp $4. 

Tus book 1s unique itten on the Middle East, 

it doesn't mention oil. Dr tian Arab and a grad 


niversity, prefers to take the high road 


tel 
Although wi 
Saveg!l i Chri 


uate of Georgetown | 


He is concerned primarily with the subjective nature of the idea 
of Arab unity, seeking the causes of the Arab urge for unity 
and an explanation for the intensity of its emotional appeal. H¢ 


objective grounds of the idea, inquiring into 


\rabs 
the 


also examines the 


» nationhood of the 


Finally, he traces historical process of Arab unification 


which the idea o 


in modern times, and examines the manner in 
Arab unity has translated itself into partially attained reality 
Dr. Savegh regards the formation of the United Arab Re 
public as the first real triumph of Arab nationalism over the 
litical fragmentation inflicted on the Arab world by toreigi 
powers between 1798 and 1922. He firmly believes that future 
progress toward Arab unity is likely to be commensurate wit! 
the progress of Arab states toward emancipation from foreigt 
influence and the progress of the governments towards greater 
r nsiveness to the interest ind desires of their people 
H 1 oO t 
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Basic Pulses. by | Gottlieb. New York John | Rider 


lisher. Inc. 176 pp $3.50 


Fundamentals of Transistors. By Leonard Krugman. New 


York: John F. Rider Publisher, Inc. 176 pp. $3.50 

Gas Tubes. By A. Schure. New York: John F. Rider Pub 
lisher, Inc. 80 pp. $1.50 

Instrument and Control Engineering. By Lloyd Slater. Cam 
bridge, Mass.: Bellman Publishing Company. 46 pp. $1 

Light. By Alexander Efron. New York: John F. Rider Pub 
lisher, Inc. 140 pp. $2.25 


Massacres of the Mountains. By |]. P. Dunn, |r. Republished 


$6.95 


New York: Archer House, Inc. 669 pp 
Scientific Instrument Industry, The. by James R. Irving. Cam 
bridge, Mass.: Bellman Publishing Company. 60 pp. $1 


Electric Company, 
hird Edition 


Transistor Manual. Published by General 
mductor Products, Syracuse, N. \ rl 


$1 


Se mic 


168 pp 


I 


ORDNANCE 








EAPONS KNOW-HOW 


Give this a> a defense-minded friend 


Let him know about our patriotic group of nearly 42,000 
Americans who are actively building armament knowledg« 


and skill for the defense of our country. 


As a member of the American Ordnance Association he wall 
learn about the design, production, and use of today’s complex 
weapons in ORDNANCE magazine, THE COMMON DEFENSI 


newsletter, and other A.O.A. publications. 


He will belong to a local A.O.A. Post or Chapter and be invited 
to visit industrial and military establishments, and to attend 
the national annual meeting which includes weapons 


tests and demonstrations. 


Tell him, too, of the personal satisfaction you derive 


from being a member of the Ordnance Association 


AMERICAN ORDNANCE ASSOCIATION 
708 Mills Building, Washington 6, D. C. 


I i for mdiv \ 0 
al « $, $ 
t ft tr n j 
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ADDRESS 
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“Shaker” pitching 


“Shaker"’ rolling 


“‘Shaker’’—Loewy’s giant rocking horse — 
paves way for ballistic missile firing at sea 


The giant ship motion simulator called ““Shaker”™ has come to life. Designed and built 














by Loewy-Hydropress under prime contract with the U.S. Navy for its Fleet Ballistic 
Missile Program, the 40-ft.-tall rocking horse moves up and down, fore, aft and athwart 
under the electronic fingertips of a distant operator ina thick-walled concrete blockhouse. 

“Berthed” at Cape Canaveral not more than 800 feet from the beach and nested 
in a 47-ft.-deep pit, “Shaker” performs all the important movements of a seagoing 
vessel. Sliding up and down, she imitates the vertical heave motion. Tilting port and 
starboard, she acts out rolling. Rocking forward and backward, she duplicates pitching. 
An intricate mechanism of giant gyrating joints makes these rock ‘n’ roll moves and 
their innumerable combinations possible. By proper setting, the typical behavior of an 
oceangoing vessel in seas ranging from calm to stormy can be recreated precisely 
by “Shaker.” 

Polaris, the Navy’s Fleet Ballistic Missile, will soon be tested on “Shaker.” 


For creative engineering and design, research and development in your defense and 


industrial contracts, direct your inquiries to us at Dept. H-! 


Loew y-Hydaropress Division 


BALDWIN : LIMA: HAMILTON 
111 FIFTH AVENUE, NEW YORK 3, N.Y. 
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This section of ORDNANCE contains selected papers on armament technology presented at 


meetings of Technical Divisions and Committees of the 


American Ordnance 


\ssociation 


and contemporary articles on armament research, development, manufacture, and field use 





Guidance for Sputnik III 


The Russian satellite made use of some simple but ingenious devices 


Ineerm 
‘ r t t vstem the R 
o guide Sputnik II 
int« ( pie that il Oot 
like ichroni \ hort time 
ivoO l isit to the U.S.S.R 
1 we o the Acad of Sex Pa 
vilion e Agricultural and | 
trial Ex} ti Moscow. Here « 
find 1 ve ‘ plete array ol Sp 
nik I, Il, and If, a i 
( ™ I i | cic? 
olog re ( 
The \ exhibit ed D 
i Russiat ida i 
‘ ( ( I! i 
take ( ‘ ! 1 i 


l 1 { i i Diue i 

i HecI ‘ white on it to rey 

re n i c rom a cl higl 

' P P tre ) thi WACh 

drop « ed metal arm i 

re] i < Sputnik I, with it our al 
tel Ti treaml behind The Sy 

nit overhea o the eflect i the 

more one I 10 the isitor, wi 
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that a 


I was 


ict physi ist 


fortunate 1n young 


anxious to practice 
technical English, spotted me as ; 
cigner and took me in tow as I 


Sputmk Ill. He was 


exhibit in an 


in <¢ harye ol 


adjacent room and 


is not plagued with visitors the way 


h compatriot guide s were 
room full of Sputniks. We 


Sputnik TI] tem = by 


went over 
Much ol 


already has ap 


item. 
vhat he had to say 
peared in the Soviet press and has been 


reported in the U. S. However, there 


several new thing 
We examined Sputnik IITs 


three for rad 


four an 


ennae 1 communication 


den 


three rods 


1 one typ to measure 


The latter consisted ol 
tending 


LOIN 


feet [rom 
There 


nicrophones on the 


outw ard about 


« | | 
Sputnik conical sides were 


ball type ends ol 


| 


rod 


the 


ne rod antenna tor radio commu 


ition d outward trom. the 
| 


ta hion Four, bent like 


bac k 


h ip d like elbow s be nt 


extended trom the reat 


four more 


Close-up of nose view of Sputnik III shows accelerometer tubes (A 


ing cosmic radiation, and, inside 


nose, magnetometer (EF 
guiding Sputnik into orbit. Front and side radio antennae are shown at (C 


into huge hooks, were attached to the 
sides. In their efforts to space their an 
tennae as far apart as possible and to 
1ake them large, the Russians created 
in obj t whose shape would delight 
i modern artist 

battery 


There were several solar 


lates along the sides and at the base 
Sputnik III. Smaller 


lates, about one 


solar batte ry 


inch wide and three 


| 
four inches long, also were to be 


these 
The 


about six by eight 


en, and were identified as 


switche Ss. large solar battery 


plates were inches 
in Size. 

\round the base of the conical sur 
eight shiny metal 


VM hic h 


closed by 


Pace were pairs ol 


would be opened and 


doors 
pushing a button on_ the 
When 
with Sputnik’s sides and when 


45-cle 


nothing was re 


table. closed, they were flush 


ope n 


they projected out at about a gree 


When 


under 


ingle 
ealed 
Sputnik s 


open 
them except more ol 
skin, which | 
1 
made of aluminum alloy. 


explained 


shiny me tal 
took to be 
My self-appointed guide 


pair of photomultipliers (D 
for measuring earth's magnetic field and to assist in 
and solar battery plates appear at (B 


that these eight pairs of doors were 


flight to 
radiation to 


adjusted automatically in 


change the coefficient of 


better regulate the temperature inside 


They 


motors. 


the unit, were operated by small 
electric 
Sputnik 


II] were two sets or pairs of glass tubes, 


Close to the conical tip of 


recessed into the side. ‘| hese were first 


described to me as manometer tubes 
Sputnik III's rate of 


climb. When I suggested that he 


lor measuring 
meant 
quickly 


“accelerometer,” my guide 


] 
} ‘ 


corrected himsel He explained that 


these ted data inside 
Sputnik. 
My guid ied th Ici 


compute! to the 


into a computer 


elero 
tube 
m Sputnik ITT’s nos 


which was | 


meters al 
that protruded fre 
This tube, 
stuck out 


' | , 
closed at the end, 


sor eight or ten inches, and 
was des 
measuring i ns n 


and 


I asked for mor 


inet 


thereby onrentat Sputnik 


explanation, and | 
ol the con 


was taken to one iponent ex 


hibits set up alongside the wall There, 


for measur- 








A. , 
x“ 


4e 


(% 
- 
\ 
+ j ¢. 
in trombone shape which were folded inward during launch 
were adjusted to main 
is at K 


is doors (( surface which 
counter at \ inother antenna 


can be seen as well on conical 
satellite. lonic is located 


Seen from the rear, Sputnik III has four radio antennae 
D) ¢ 
density 


Several solar battery plates 
temperature inside the 


ing 


tain constant 


entation 


nches 
Phe 


ircd i 


ounted on the a 

ippeared 

the unit. whose il end id 
tor teed 


tis 

I 
ten-prony plug il 
puter 
portant 
coated metal 
inner Surtace 


1 
} 
IDO! 


, 
ou 


coaung 
a phe n 


Ol 
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Design for Reliability 
The cost of field mamtenance of a given weapon or item of equipment 


can be ten times the total cost of development and production 


and, a good reliability program can cut this cost at least in half 


Samuelson 


YODAY 
( tr 





Sa 
torola, In 

ittention na 
in the n 


With expa 


is a good yuess that the st of 
(cison 1) . 
maintenance of a given weapon 
Chi ( f , 
or piece Of equipment can be ten t 
: the total | 
the A.O.A — 
Guided Missile and Rocket 


DD ion at Patrick 1 Force tability 
b ¢ Fla I 


1mes 
based on a ve " 1a . 
} ost rf development and pre 
‘ ven Dejore , 
duction of tl 


e same item. A 





weapon yroup 
ilitary re isl 


lit ( ntrad tion to 
performs this training and fut m fact that a com] 
inal n detailed help on qualification of I | 

ments and the IpPpin 
clopt ent ler 


( 


peciln won ind 


lity program can, 
ition olten doc _ = an 
ust be antici basis 


] 
Ty iOWCrI 
) re 
) \ [ | irts 
ite ) { 


award 
wriations 
trainin 


pri 
) Dat un hunting 
yond ¢ ul speci ga pment a 

nd con tol ] Vihict re with 

What improve reliable Thorough sting equip qualified rces one of the greatest 
nt under development begins with — roadblocks to pr 


pro iding true reliability 
so. that It my mviction that each 
in root out | 


contrasted 
procurement Iror 
n these proce 
reliability in the 


idboard 


1 moc 


col 
inalysis | ipating in military 
lore produ tion starts. A | 


develop 
uur broad 


weapon 
nad production 
j 

C } 1 requir 
tion nsul 


shou 
tablish its own formal 

bargain-hunt reliability prograt 

for new and what it is § p> } 


The niiit 


iew these 


| ices could re pr 
weapon (2) In the Motorola Company, tl 1d by sending ! y teams to the 
th firms havin iny other steps ha paid off in rel pany, could establish 
reliability pro | operation of Our product 

) \ needed _ reliabil 


ipproval - reliability pro 
| production of When ¢l com} 
performance but 

detail 


ny maintains 


i qt vin 
required 


section of standards, ices would require 
minimut HI mitoring 
miulitary lust 


Such 
and 
cttingy 


should 
1m to recel negotiated contra 
up teedback channel held has been trouble-t helds of experience. Any 
nilitary team military procurement off maintaining jualihied rel 
i reliability pro ght s iv, “How do 1g gram ld rt riven contra 
remendous eflort | very mite . \ this idd d expense’ | 
| the prin ! criterion, 
ibility. Tr | 


to for the 


n madustry 


truction of 


| 

” trained iluating 
oning lor rel illow 
, . 
eparate reliability bility proyram.,. 
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sign and development. Only in this 


way can we ensure continuity in re 
liability planning together with feed 
back of information for product im 


provement 


Chere 1S much current discussion 


leading to the establishment of relia 

bility specifications, Reliability is just 

as much a part ol the characteristics ot 

a weapon as accuracy, power output, 

torm tactor, o1 weight. Consequently 
re ognized as item 
up part ol 


lained that 


mn which 


description oO 
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Slip Casting 


It has been demonstrated that metal parts of complex configuration 


can be manufactured by this method at reasonable cost and without 


the restrictions that heretofore were imposed by design limitations 


r HI 


today 


powder-metallurgy process 


is restricted by inherent 


limitations, but there are a num 


ber of explanations for the failure of 


the industry to mature and develop 


Blame falls on the high tooling costs, 


the small parts to which we are effec 


tively limited by practical press capac 
ities, the simplicity ol shapes because 


ot the lack of 


mie tal powde rs 


hydraulic behavior of 


under pressure, and the 
initold problems in density control 
\lthough ingenious methods for cir 
umventing these restrictions have been 
discovered, equal competition with con 
entionally machined parts is still in 
the future 
Slip casting, which permits coping 
vith each of these major defects, is a 
useful fabrication 


wellknown = and 


method in the ceramics industry In 


ceramics, a slip or slurry is defined as 
i fluid suspension of ceramic powders 
in liquids. Slip casting refers to the 
filling of a plaster ot-Paris mold, a ney 
ative of the desired shape, with this 
slip. Through the capillary action ot 
the pores, the liquuid penetrates into the 
plaster mold and the ceramic powder 
particles adhere strongly to the mold 


during the drying operation, 


_ Ik. slip tor casting is prepared trom 


water, ceramt powders Suc h As ¢ lay 


ind talc, and a small amount of a 


deflocculant which prevents the set 
tling of the powder particles and creates 
the desired viscosity of the slip. After 


partial drying in the mold and final 


678 


Chalmers Dale 





Mr. Dale is president of 
Charles Hardy, In Veu 
York, N. Y. This article was 
presented as a technical paper 
before a meeting of the 
1.0.4. Powder Metallurgy 
Committee held in Detroit, 
Mich. 





drying in air at room or elevated tem 


perature, the ceramic mass Is hired. 


This well-known cerami process ol 


slip casting can be applied to certain 
metal powders and also to the manu 


facture of complicated shapes and parts 


of large dimensions. The following 


hasic steps are involved 


1. Determine the proper powder 


particle size range, type and 


amount of deflocculant, water-to 
metal ratio, viscosity, 


and pH 
value 

2. Add the 
flocculant to the 


specific amount of de 

previously 
weighed and blended fractions of 
the dry metal powder. 

3. Add the precise amount of water 
with constant mechanical stirring 
until a smooth slip is observed. 

j. Determine pH value and adjust 
by addition of either concentrated 
acid or hydroxide solution, main 
taining a constant check by pH 
meter. 

5 Allow the slip to set for a tew 
hours to assure the removal of air 
bubbles and, if necessary, degas 


in vacuum, 


6. Apply a protective coating to th 
plaster-of-Paris mold. 

>. Pour the slip slowly into the mold 
and allow to set for ten to twenty 
hours in the mold so that the wa 
ter can penetrate the mold mat 
rial, 

8. Caretully the metal 


remove pow 


der slip casting from the mold 
and trim away any flash material. 
g. Dry the 


10. Sinter at the 


slip casting in an oven 


desired time and 


order to obtain 


temperature i! 

the required physical properties 

of the sintered material. 

( pe can see from this brief descriy 
tion of the slip-casting procedure 

that there are a large number of vari 

involved in the which 


ables process 


never before have been considered by 
the powder-metallurgy fabricator. 

\ few examples are: density of the 
liquid, type and amount of defloccul 
ant, ratio of liquid to solid, viscosity 
and pH value of the slip, reaction ot 
the metal powder with the defloccu 
lant and the liquid, temperature of the 
slip, amount of entrapped air, material 
of the mold, its moisture content and 
porosity, rate ol drying in the mold, and 
rate of drying after separation. 

The problem ot selection ol metal 
powders with respect to composition, 
particle density, size and shape is a 
familiar one, but greater care must be 
exercised in these areas than Is gen 
erally accepted for conventional pres 


sure molding. It should also be noted 
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that several of the variables which usu 


ally complicate conventional powder 


metallurgy are of no serious concern 


in slip casting. For example, none ot 


the variables with respect to 


1 
pressure distribution, pressure gradi 


ents differentials, and pressing temper 
atures are considered in slip casting. 
THOUGH the molds used for 


A ceramic sli 


certain variables enter 


p casting apply here, 


into the casting 
of metal powder slips. The plaster-to 
water ratio, the grade or degree of re 
finement of the plaster, and the source 


of the raw materials are important fac 


tors. Low plaster-to-water ratios pro 
duce sotter, imore absorbent molds 
while higher ratios produce harder, 
less absorbent molds. The degree ot 


particle size refinement and puritica 


tion and the control of variables in the 


dehydration process also aflect the he 





havior of the final product. 

It might be worth while to compare 
the properties of an individual powder 
particle in a mass Ol powder with ap 
plication ol pressure (such as we have 


in conventional powder metallurgy) to 


that of a similar particle without pre 


sure (such is we ha ema «os pow 
der mass or in slip casting) 

The sinterability of such a_ particle 
naturally will vary under these differ 
ent condition One can easily recog 


nize that the rate of sintering and the 
| 


material movement during sintering ol 


the undeformed powder particles, such 


as are used in the slip-casting process, 


will be different from the sintering he 
havior of the powder particles de 
formed during compacting 


It 


the grain structure of 


also is quit understandable that 


al loose or slip 


cast metal powder alter sintering 1s dit 


ferent from the structure of similar, 
but pressure compacted ind = sintered 


powder, The metal powder particle in 


the slip is freely suspended in_ the 


liquid, and its movement is caused by 


such forces the vertical effect of 


as 


1 
yravity and the irregular movement in 


ill directions because of the familiar 


Brownian movement of molecules. 


vossible result of the 


HIS i i| 


ning eflect ot particles due to sur 


spin 


face electrical forces and certainly as a 


result of movement due to friction with 
the liquid during the penetration of 
mold. Analysis of 


the liquid into the 
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pressure, 


possibilities lor 


ment of powder particles ind 


these various move 


icates that 


they contribute to closer packing of 


the particles by movement of the finer 


particles into voids hetween the coarse 


ones 


\ iscOsITY 


and pH factor are 


most important iriabic nh )) ist 


ing since they greatly atlect 


erties of the product both betore 


after sintering. Both tactors depend on 


the liquid-to-metal ratio as well as on 
the and the detlo 


ty px amount of 


In 
slip, the Suspension of 


fluid 


culant. order to produce a_ useful 


lid 
SOLiG 


partictes in 


homoge nous 


the 


must remain 

and unsegregated tor a long period 
of time despite the normal settling 
tendency which contorms to Stoke 
Law. 

Ihe ratio of specific gravities of th 
solid to fluid increases and settling 
forces come into effect Phese must be 


balanced by such factors as Viscosity of 


the suspending media, size and shape 


ot the su pended pra ticle ind the 
chemical and electri relationship be 
tween fluid and solid. Deflocculant 
are used to control the y actors 
Investigations into the lip-casting 


process were 
stainless-steel 
characterized 
cal parth c 
parent den 
il aly 
bstantially 
sition ol 
estigatiot 

vA Iraction 
cent 3 


Thi 


blended with 


isomesh trac 


ty 


ti 


hace 


Ave 


ind 


with 
This 
unitormily 


the 


} 


phe rhea 


i the 


the n 


ie 


lyyx 


mV 


} 


} 





Slip casting may expand powder metallurgy beyond fabrication of simple shapes 
such as the 105-mm. rotating bands being compacted here from iron powder 
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tion which results in lowering the am 


olution with the cor 


montium tons in 


responding result of increasing the pH. 


In metal powder slip casting, the de 


flocculant also acts as a binder for the 


powder particles. However, there are 


that a chemi 
fluid and the 


wood reasons to believe 


il reaction between the 


surface of the metal particles may al 
fect the sintering proce 
Preliminary results showed that the 


factor tor the 


ISive physical prop 
ert ot the lip cast and sintered ma 
terial is not the iscosity of the slip but 
the pH value 


strony correlation be 


Die RE is a 


tween the iter-to-metal ratio and 


the amount of the deflocculant in the 


ip. In order to keep the pH value and 


osity constant, it Was necessary to 


increase the amount of the water-to 


metal ratio which required increasing 


the amount of deflocculant. This cor 
relation must be carefully watched 
ree it yreatly affects the physi il 
properties of the slip-cast’ product 

I ha been demon trated that the 


vd 
cle flox 


reen strength increase with the 


tion of larger mounts ol the 


mt. For example, a slip-cast 316 
pst tainle teel with 0.4 per cent 
Mare i defloccuant showed a green 


trength of 1,155 psi, which strength 
handling of the 


Although 


deflocculant 


perimnit il¢ vreen 


compact im any production. 


there is no doubt that the 


| 


uso acts a i bince r, it 1s not yet known 


whether a chemical reaction takes place 


between the deflocculant and the pow 


der particle. This will be the subject of 


furthe r investigation, 


The slip-casting process has been 


used to produce various shapes from 


Stamic complicated 


black 
with a certain porosity for cooling put 


flat plates 


steel These are 


such as hollow turbine 


shapes 


Parse is well as of relatively 


large dimensions. Plates of 2 x 12 4 


iO-inch were slip cast and sintered 


in hydrogen tor 2 hours at 1,350 ce 


grees centigrade, The physical proper 


ties were as follows: Density, 95 pet 
cent tensile strength 70,000 psi elon 
ition, 4o.5 per cent 
It should be mentioned that a 1,200 


ind an expensive hardened 


tecl die is necessary tor conventional 


pre ure ompactin rota plate ol the r 
dimensions whereas for slip casting 
such a plate, no press, and a_ plaster 
6S0 


of-Paris mold costing approximately 


$30 were used. Thus, it is possible to 


produce inexpensively one or ten plates 


of this type as well as hundreds ol 
plates 
What has been shown for stainless 


steel is true for tungsten, molybdenum, 


cobalt, and other metal powders. It 


also has been found that metal-ceramic 


mixtures of the cermet type can be 


formed by slip casting and that it 


makes little difference whether the spe- 


cilic yvravity of the ceramn component 


is much vreater or lower than that of 


the metallic component. Experiment: 


were made with slip-cast and sintered 


stainless steclaluminum oxide and 
tainles steel-_UO compositions 

Slip. ist and sintered stainles steel 
mixed with approximately w/o 
UQ. showed an elonyation of more 


than 8 per cent, which i quite high 


for the large amount of the brittle 


oxide in the stainless steel matrix 


\ problem of prime importance in 


shrinkage ol 


powder metallurgy 1S the 
the pressure compacted part during 


sintering. Because of variations in 


pre ure distribution, the hrinkage ol 


pressure-compacted parts is different 


in the direction of pressing and per 


pendicular to this direction ven in 


each individual direction — there are 


pressure gradients and, therefore, var 
Actually, 


yreat probl ms im any 


iations in shrinkage shrink 


ave 1s one ol the 
owder 1] ’ | 

powder-metaiurgy production 
In slip casting, shrinkage iriations 


depend upon the dimensions of | the 


part It is most encouraging to note 
that shrinkage along any dimension 1S 
perfectly uniform since the shrinkage 
of slip-cast parts depends on the drying 
conditions which actually change with 
the dimensions of the Because of 


the 


part 


absence of pressure and pressure 


gradients during forming, the shrink 


age ol slip-cast parts 1S generally 


greater but definitely more uniform in 


a given direction than that of 


pres 


sure-compacted parts 


» pte RE is a vreat difference inthe 
structure of sintered naterials 


formed by 


pressure compacting and 

those formed by. slip isting Durin 

pressure compacting, the powder parti 

les are deformed and strongly cold 

vorked New crystal mi Cl ar or | 

ind reerystallization takes place dur 
iterin 


In the slip-casting process, the pow 
der particles are not detormed and are 
not cold-worked so that practically no 


nucleation occurs, A continuous grain 


growth takes place in the mass of 


powder particles, first within the indi 


vidual particles, and, when diffusion 


bonding Starts, grains may grow trom 


one particle to another. One can sull 


the original 


particles in the slip-cast and 


recognize the outlines of 


powder 


sintered material with a porosity Ol 


approximately 5 per cent, 


Slip casting of metal powders and of 
cermet powder mixtures actually offers 


a new avenue 


1" 
mn powder metaliurgy 


Although slip casting should not, and 
will, replace the 


never conventiona 


pressure-compacting Of certain parts, 1 


does permit an extension of metal-pow 


large and compli 


der appli ations t 


cal d shape . 


LIP casting 15 


interesting 


definitely not just ar 


laboratory method, but 


production and 
! 
| 


has good ispects Tor 


will probably make a strong contri 


tion to the growth ol the powder meta 


lurgy industry. The data on sli ' 
ing stainless steel presented in tl 
papel ire to be taken only i exa 
ples. Slip casting of several metals 


such as tungsten and molybdenum, i 


under de velopment and the results are 


extremely promising 


have been develop 


Te < hnique S 


example, by whi h it 18 po ible te 


slip cast hollow parts by a= certain 
I 


method. In this instance, the drain 


simply to 
| 


casting technique permits us 


invert the slip-casting mold under 


out 


proper circumstances and to pour 


the remaining slip mixture prior to 


proceeding with the further handling 
of the casting. Slip-cast stainless steel 


hollow bottles have successfully been 


made, and vividly demonstrate — the 


possibilities which result from the use 


of a littl ngenuity in the use of th 


slip-< isting technique 
The work of Dr. Hausner in thi 


held, is outlined herein, Was per 
tormed under an AEC contract and a 
complished with the collaboration of 
Protessor Comstock and his staff at the 
Stevens Institute of Technology Pow 
d I Meta urgy l iboratory The ur 
continuing to refine the technique and 
demonstrat ts potentia « ( isa 
powde ct ibri il ( 
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Solid Propellant Aging 


Since the effectiveness of a massile is directly related to the 
length of time itis stored, some way must be found to measure 


accurately the effects of aging on solid propulsion: systems 


N. Fishman 
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proa hed from the standpoints of chem 


cal or mechanical modification, A 


propellant binder material whi h is in 


herently unstable in storage might be 


modified by its manutacturer to im 


prove its stability. Antioxidants may 


be included in the formulation to com 
bat oxidative degradation, additives 


effects 


pro 


may be included to reduce the 


of thermal instability, or curing 


be modified 


esses and procedures may 
Several mechanical modifications 
might be used Sealing engines for 


torage has SC rved to alle Viate aping nm 


An early procedure used to 


coriic cases 


fire engines which had suffered loss of 


rn ibility consisted of roughening the 
rain surface with sandpaper. Sugges 


tions also have been made that such 


ipproaches is in-package desiccation, 


coating of propellant grains, and 


pray 
torage under certain gas atmospheres 
might serve to inhibit aging 

The conditions of preparedness m 
posed by present-day international ten 
lor bring about a unique aspect ol 


ystem eflectiveness as applied to de 


lense weapons Chese weapons systems 


must be operationally deployed with 


the point in time of their firing com 


pletely unknown. Though the instan 
taneous reliability of the weapon and 


effectiveness of the system may be 


calculable, certainty as to reliability at 


some future time, when the shot may 


be fired, is required 


Since the aging of propellants is a 
function of storage time, this factor 
must be taken into account in the 


evaluation of weapon reliability. It is 


ipparent that in a fast-break opening 


short duration, reli 


ot hostilities o 


ibility changes with time would be of 


utmost importance, tor no time would 
be available for production of replace 


ments and hiring ol unaged missiles 


A COMPLETELY reliable round is 
one which will meet the perform 
ance goal established for the missile 
Such a performance goal would be, in 
the case of an air-detense weapon, de 
livery of the warhead to a_ position 
within a certain statistical miss-distance 
initiation 


of the target, and satisfactory 


of the charge. Aging of the propellant 
would affect the reliability of the mis 
sile during the abort phase, between the 
tiie the ignition signal was produced 
and engine burn-out. 


Reliability, expressed as the prob 
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Fig. 1. Dependence of reliability on time. 


Fig. 2. Effectiveness and reliability. 


Fig. 3. Cost of reliability. 


ability that a mussile will reach its tar 


yet, would decrease with time as graph 
hypothetical 


ically represented in the 


case of Figure 1. The upper curve rep 


resents the effects of aging of other 


components in the system; the shaded 
portion represents the possible contri 
bution of propellant aging to degrada 
tion of missile reliability. 

The effectiveness of a missile system 
is measured by the probability of pene 


The de 


over tume, due to 


tration by an enemy force 


crease in reliability 
propellant aging, would result in a 
effective 


corresponding reduction in 


ness, 
The 


and effectiveness have 


effects of aging on reliability 
yet to be deter 
mined on a quantitative basis; these 
effects probably would vary with dif 
ferent systems. System effectiveness and 


missile reliability can be expected to be 





related in the approximate manner 


shown in Figure 2. It is apparent trom 
this curve that there is a relatively nar 


row range in which a small decrease in 


reliability causes a large loss of effec 


tiveness. It also can be seen that, at 


high values of reliability, little change 


in effectiveness results from decreases 


in reliability. 


In order to provide an adequate de 
| 


fense, the missie system must be main 


tained at a certain minimum level of 


effectiveness. At 


after installation, propellant aging may 


some point in time 


reduce the reliability below this mini 
Therefore, to maintain the 


at the 


mum value 


missile reliability necessary level 


an engine repl rcement or rejuvenation 


procedure of some kind must be in 


stituted. 


| order to make 
eflecti 


vem over 


in analysis of system 
time, there are 
two areas from which quantitative data 
must be obtained Knowledge ot engine 
condition must he acquired, prediction 
behavior must be 


storage 


and the 


of engine 
made possible, contribution of 
this aging behavior to engine reliability 
must be determined. When these fac 
tors are established, operations researc h 
techniques can be applied to determine 
an optimum field replacement policy 
The missile designer can evaluate 
the probabl over-all cost /effectiveness 
ratio of the system, including the pe 
riod of operational deployment, which 
should 
maintaining reliability. 


Knowledge oT 


might be obtained in several ways. A 


, ' 
include imcremental costs for 


engine condition 


surveillance program, in which units 


of a stored batch are fired at specified 


intervals, could supply basic data. Such 


a program would require overproduc 


tion to provide sufficient numbers of 


engines for test firings. An accelerated 
aging program consisting of storage at 


clevated temperatures of full-scale en 


] 


gines and full-scale firing might inject 


a greater de gree of predictability. 


Acce lerated 


pellant units, either test specimens or 


aging of small scale pro 


small motors, if correlatable with full 


scale experience, would be preferable 
from a cost and time standpoint. Even 
more to be desired would be a nonde 


kind of 


would 


structive test device or some 
“clock” or “age 


indicate the condition of the stored en 


meter” which 


For the 


gine without expending it. 
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initial development of any of these 


methods, all the preceding 


experience 
would be required 
Upon the completion ol develop 


efforts, each method should be 
Accelerated 


mental 


capable of standing alone. 


aging studies would require correlation 


1 


with full-scale Che develop 


experience, 


ment of an aye meter to give 1n 


stantaneous indication of condition and 


extrapolation to remaining serviceable 


life would require correlation with re 


sults of accelerated agin 


studies and a 


] 


limited full-scale surveillance program. 


The choice ot the optimum replace 
ment policy is a cost problem. The de 
cision would require a mayor cost 
effectiveness study in which parametric 
relationships could be set up for inclu 
atlable 


sion of data as made av 





The cost of achieving a certain initial 
reliability increases I \ is the ré 
liability approaches high levels; the 


cost ipproa hes ni 


ability approaches on Vhis relationshi 


is shown in Figure 3. The cumulative 


cost required to maintain a given level 
of reliability can be expected to vary 
with the level ot re ibility as shown in 
Figure 4. With increasing time, the 


rate of Cost Increase In maintaining Tre 
would increas If incre 
was held 


obvious that reliability 


liability ilso 
mental cost constant, it 1s 
would decrease 
with time 

It the 


ratio of cost to eflectiveness 


over a period of time is now plotted 
against reliability, as in Figure 5, a 
minimum will be tound at the value of 
reliability which would give minimum 


ost to maintain the corre sponding level 


\ 1 , 
The level of system 


ot effectiveness 
’ ' : 
effectiveness maintained should be near 


} ] | ; } | 
his optimum tevel in order tor the ce 


fense dollar to be used most efficiently 


HE enyine replacement policy 

chosen would be optimized from 
viewpoints of replacement required to 
maintain acceptable reliability, actual 
replace ment cost, dev elopmental cost ol 
the tec hnique used to determine engine 
condition or predict engine life, the 
cost of evaluating aging information, 
etc. Possible replacement policies would 
include total replacement or selective re 
placement of individual engines known 
to be substandard, amony others. 

Any means of replacement would re 
quire some attendant form of aging in 
Total would 


vestigation replacement 
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require a surveillance program to ce 
termine the time at which the criterion 


ol acceptable reliability of the batch 
will be reached 

Figure 6 18 a graphical representa 
tion of what the cumulative costs ot 


these two re place ment procedures might 


be as time proceeds. Curves | and II 


indicate the costs of total and selective 


respectuvely The 


replacement policies, 
initial cost for total replacement would 


be higher, since overproduction would 


for firing of en 


be required to allow 
gines during surveillance 


The slope ot each step in urve | 


greater than that in curve II because 


the cost of maintaining 1 tu 
surveillance would probably 


that 


program 


exceed required to operate non 
destructive techniques for determining 


engine condition 


After a certain t when the mini 


é 


Fig. 4. Reliability maintenance cost 


Fig. 5. Cost/effectiveness ratio 
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Fig. 6. Operational missile system cost 


level of reliability has be 


num 
reached, curve I shows the cost of tota 
replacement is a vertical rise. bacl t« 
then repeats the cvcle The he nts « 
the steps 1 u Il are smaller 
re place mic vould occu}: cn \ 
only \A he I cl ine “ re leo | ' 
mits ht not Tunction property [2 | 
ipproache oothness is he Ireq 
ol ippearance incremental cost 
to en ne re i rent mcreas 
| | ippears that selective rm 1» 
not only ( 1 reduce ost | i 
maintain higher reliability leve 
the reliabi ity ould not iry betwee } 
maxima ana i but rather re mn 
fairly constant at some intermediat 
level 
It IS appar t that there i i 
tron amon I reliabilit 
tion of time, serviceable lite of ul 
ic Cchnpin ina rogram cost 
the discu 0 pre ited, at i ‘ 
th ut knowledge of the iit 
teristics Of Prop mts i iwcded t 
ply data tl hich eflects o 
reliability inal t etllective 
be detined 
Operatu irch technique 
bn ippli } t i ( il in opt 
held replace t j™ vy and to ! 
XK urately the ¢ ra ystem ctl 
rik i i t ti ‘ I It 1 
bole that i itv ol uch tect ! 
could provide justification of tl 
of developi ind producin i 
meter will ittendant c 
eil lhee pre I vol ! ! | 
pin 1 upy t « " ‘ ol 
Detinite ce ions on the s« t 
of the over-a problet ihtot 
ilated hout i ent hata 1 
< ! erta obsel itton vii 
pear to bn t in by nad 
tume. A selective tield repla ent 
Icy appear to be the optimun ‘ 


W hic he ct re pla cement 


policy 


rived at, it ippear that engine repila 
ment would best be integrated tI 
' 
the total maintenanes progra ‘ 
THVISSIIC 
[his would probably 
ms Wol pro wably req lire 
ince in the mi e design tor an ca 
replace ible en, ‘ that fie | " ) 
ment need not unduly disturb the 
sile I nyvine replace ibility A 
ably cause atl rease in init 
ost A } I rhe pore hal 
be balanced i reduction t 
rementa ‘ t ( iinte i 
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Parts Standardization 


Spare parts standardization at the Army’s small-arms ammunition 
plants has been accomplished through teamwork by the Ordnance Corps’ 


Integration Committee and the small-arms ammunition industry 


Herbert M. Hollingsworth 


bW industrial enterprise com Lhe pare-part problem wa i 
\ 

pare ith the small-arms ammu Mr. Hollingswort mn Ore igned to a Machi ind Spare Part 

nition madustry im utter depend nance engineer wie Head Specification S ( ittee. Like the 








, f é Ora Mee l ‘7 
ence upon an abundant supply of ma parent ce t was vce 
, (10) Com) ne / f Ih . | 
pare parts flor continued opera ) saat lls ee Se representat ( ted pa 
tie More keenly than most uper Sai \/ hin j 1 Snare It n ected ol 
mage ent in thi ‘ ) Pp , , | 1 i 1 « 
I i 1 ( tl l mca ti 
the «ke tion ol a spare part as a duction ¢ 
laceable item without whi ha i Long ware of the problen 
I ( nnot operate, no more than an ol tl ir the O)rdna Corps owned vere given to s , the subcon tl 
i i n thy r ( r i the il lispla ! 
} i irt hat cl i ol i ca i i 
! ta ee, ire i i ( 1 the I 
! te cquit I evident ! he i vere I} ( 
t that more than ( re = i conflict req red ne ehab 
laa nt part i month ind ove Lal of the three i i i mun ¢ je Dee tt 
1 year ire require 1 to keep iol | int ind created a re \ | ke fact } it the i | n ( 
the three major Crovernment-owned ind tor pare part irdizatior p 1 contribute substan 
ill-arm unmunition facilities pro Che Ordnance Corps personnel whe tially toward the solution of such 4 
gue it op inned ipabaliti With ire responsible for na il amimu lems as obso ( e and the utilizatio 
i t« ily stream ol spare part nition produ tion ecounized the op ind redu ti ire irt ent 
ninunition production, mia hine port 1 to obtain ix! utiliza Since t ptt » 1 tl 
ilued at many millions would becor th of it pare-part entor pro oO ttee | I 1 and a 
fle moa briet tim ided rmiequat tandard iol could i standa t | try ore i 
i i | hed Thi Wal one ot ( ft, ( vendo a crn | | irts It ( 
be the haste to produce urgently eral technical proble that was a established a system of SAA 
needed ammunition during World igned for solution to the Ordnanee irms ammunition) drawings for more 
War Il. the contractor operators ol tl Corps Integration Ce ttee on Small than Soo parts that are peculiar to the 
\n i\ (50 ernment-owned SI all inti \r \1 mMunitiol industry. ma I i ct up aé related 
nmunition plants found it necessar The co ittee wa ide up otf rep standard SAA parts numbering syst 
to obtain the many thou ind ol pare resentat ( t the Ordna e Corp and Th standardization of parts used in 
puirt without — re ird to inter hanyge }) ite mad try, | is the Reming the evera pliant i i 
ib wy with othe ha ilitie ; where 1! tk \r is CLompal be feral ( irtridl i make tor vreat | b ty ind alle 
lar machines might be in operation Corporation, and the I S. Detens not only iterchange between plant 
Coupl | with the many le irable le Corporation which operat the Go but re lt l I } {1 cost of pro 
wh change rrvacte by the personnel ‘ ern ent-owncad io}! plant ment, 
the rious facility this generated a Committ memibe ort Existing ce ire re ved. and 
huge spare-parts inventory, At the end by the best available technical minds wherever po ition 1s taken to a 
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complish relaxation of tolerances, re 


duction in stringency of finish designa 


tion, the use of wear plates and simular 


changes, with resulting significant sav 


in in parts manufacture and usage. 


These savings are calculated to be in 


the hundreds of thousands of dollars 


at tull pl int 


+ 
I: 
4 


operaung capability. 


NGINEERING in 
the 


proveme nts 


igreed upon by subcommittec 


personnel have resulted in extending 
the life of many parts, further reducing 
the parts inventory required to main 
tain apacity operations These engl 
neering changes and information con 


cerning their effect on parts stock re 


quireme are passed along to the 


parts-control group ol the subcommit 


tee to be ] iced in eflect. 
The | irts-control group also has been 
n determining the obsolescence 


basis of their de sign in 


the 
and in taking the necessary 
World 


industry 


action to scr stocks ol ol 


War Il 
mventory 
W hile 


itsell pectacul 


ap 


parts and reduce the 


the reduction in inventory 1s 


ar accomplishm« nt ol 


Standardization of small-arms ammunition 
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this subcommittee, it is by no me 


its maim tunction, The primary goal 1s 


the standardization ot those parts that 
require replacement in terms of rounds 
produced and that are peculiar to the 
machines, to enable standard metal 
working equipment lk prod e sma 

arms ammunition, 

The work ol the s ib ommittec ha 
resulted in the standardization of thou 
sands of parts, the adoption of hun 
dreds ol mprovement ind noditn i 


tions that will ha a distinct effect on 


the cost and etherency of tuture plant 
operation and possible expansion ol 
the production base. nd or recom 


mendations that have led to the scrap 


ping of mor than 15¢ individua 
parts with an inventory ilue OL 2 
f ) and i tual dl po il ol ove! 
267 individual part ilued at $ 

140,006 


embraced 


Ihe 


standard 


program originally 


7Zation oft produ ton equiy 


ment parts lor caliber 2 ( irbine, il 
ber 15, caliber 4 and al ther ’ i 

munition. Standardization of caliber 
20 carbine was accomplished prior t 
cessation of production ol ul ro | 


and spare parts will simplify the job of 
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Missile Reliability Now 


( Oualit y surveillance and research and development programs must 


be employed to assure the continuing dependability of rockets 


and guided weapons that have been placed in the “ready” state 


| 11 
Only 1 Still por 


REVIEW of 


tion of the published literature 


+ concerned with reliability m 
pore ( on with the ire irict 0 
trv it on the ubject The d u 
wl whether they are eneral in na 
r ire cirected to ira 1 I 
ince ite ire usually very thor 
‘ th respect’ te ma « ol tl 
oblet 1 olved t¢ hniques lor pre 
licting or determining reliability at 
irlou tages of programs, and_ the 


nean lor ichieving ind 
the cl 
| ich 


Tt « 


mamtamings 


ired level of reliability 


uccesstul mussile program pro 


through i number ol phases 
tarting 
| 


tha 


with preliminary design worl 
released to the 
With 


issociated i 


ultimately bein, 
irmed torces tor opel tional use 
ich ot these phases 1s 
reliability which 1 


tabli hed 


desired level of 


ind « during that 


work 


| ECAUSE of the 
rocket 


ind ruissile 


rapid price ot the 
industry, a great 
leal ot empha ! placed on mussiles 


' 
itsoare till in the desiyn or ce clop 


I i or hat have been opera 
ona or itt hort times. I w 
© the pendability, or re 
i il ‘ ca \ re vy 
on it 1 1 iwiona | 1 
% cd for cl c Us ha bree 
tored under service conditions tor 


Only periods ol trv ind available 
for combat us whenever the need 
should arise 

Some examples ot these are the sub 


O86 
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Braunstein 








tantialls irye number oO Might 
Mouse aircraft rockets in Air Foree 
ind Navy storage depots, the Nike and 
lerricr mussiles that are now (and 


have been tor some time) 1n held in 
tallations and at sea, and others in 
mMilar cateyories, 

In addition, large missiles such as 
Polaris and Minuteman are expected to 
be in stand-by readiness tor numbers 
Ol yea 


My remarks will be confined to com 


ponent employing solid prop llants tor 


propulsion units or tor auxiliary powel 


; ; 
sources. [ will attempt to review what 


has been done to maintain and improve 


th reliability ot som now-readcy 


units and also to present some thoughts 


mortance ¢ i ta ! the i ead 
eve ‘ reliabi ity of ordnance ten 
n fleet use. TI question, “How sate 
1 ony ] } | 

is it to store aged punpowader a ward 
ship, and how will it perform?” 1s 
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asked. 


swer to this question has been available 


Fortunately, the an 


because ‘ ( uc program to 


nonitor I il 
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item. There t ed, then, tor a device 
that can compress the calendar so that 


ifter a relati hort time, predictions 


can be made that will apply to the years 


ot usefulness. 


preemie g ging 
L have provided 


ad some ot the 


programs 
needed 
information. These programs consist of 
units trom late 


1 
selecting representative 


pilot production or very early produc 


tion materia These units are stored 
under controlied onditions sO that cle 
terioration due to aging is accelerated 

Since deterioration ot solid propel 
lants is essentially chemical in nature, 
the reaction rates are temperature-sens} 
tive Accelerated ivging theretore, 
iccomplishe ] torage at elevated 
temperatur At regularly scheduled 
intervals ct tl e aging progra 
sample i ect ind ibject te 
rious test | inimnations 

In addi il test hiring i 
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and X-ray eXa ition, chemical analy 
ses, tests of physica properties, ek 
Programs such as these have provided 


much information that has been useful 
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toward establishing, maintaining, and conducted on a large number of 5-inclt mproved witl o decreas 
improving the reliability of ordnance HVAR air-to-ground rockets revealed ability. 
items that are now in service. A tew that the material involved was sti The Sparrow | mis ‘ 
examples are as follows serviceable ind = sate for ust Chis tional tal vil i itista 
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...NEWS IS HAPPENING AT NORTHROP_’ 





" 


2000s, 


OPERATIONAL NOW! 

NORTRONICS UNIVERSAL DATICO 
TO CHECK OUT 

ADVANCED MISSILE SYSTEMS! 


READY NOW! The first and only universal automatic check- 
out equipment in production is Nortronics’ Universal 
Datico. Standardized, self-checking test equipment, read- 
ily adaptable to any missile system or group of systems, 
Universal Datico is a single system of automatic eval 
uation equipment available for support of advanced op 
erational missiles. Other production contracts include 
checkout applications to U.H.F. equipment and autopilot 


sub-systems 


PERFORMANCE PROVED. Datico has logged thousands of hours 
of reliable performance during which its speed and 
adaptability from one system to another have been dem 
onstrated. Its rapid, unerring, Hi-Go-Lo evaluation of 
existing systems indicates its applicability to future sys 
tems aS well as to today’s. It quick ly locates malfunction 
of the system or any sub-system element down to piece 


parts and records its findings on printed tape 


TIME —-MANPOWER—DOLLARS. Datico saves all three. No need 
for costly, time-consuming research and development 
Datico is available now tor today’s requirements. Appl 

ition of Datico to your problem can mean savings 
to in manpower plus a dividend in reduced 
| “up ft Yt) t 


vels required; savings up to in checkout 


ind SO in acquisition cost 


TOMORROW'S DATICOS — Nortronics’ continuing development 
program, combined with the management and engineer 
ing foresight which created Datico in time for today’s 
ipon is now developing advanced Daticos for to 
Weapons [hese new heckout devices will 


land 


rate even vreatel speed such features as eval 
uation of total system degradation without sacrificing 
eliability and relative simplicity. 

If vou have a checkout problem f vou have checkout 
requirements for any system or level of a system, call 
Nortronics today, or write Chiet Applications Engineer 
Dept. 2003-P Nortronics, A Division of Northrop Air 
cratt, Inc., 500 East Orangethorpe, Anaheim, California 


VW 


NORTRONICS 


A Division of Northrop Aircraft, Inc 
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The following companies have shown by their interest in the design and production of ordnance that they are ready 
to serve the United States through industrial preparedness for national security and peace. Such companies as these 
are indicative of the industrial strength of the Nation upon which the military might of the armed forces depends 


Page 
664 
545, 660 


662, 664, 666, 668, 670 


lear, Inc 
Librascope, Inc 
Link-Belt Company 
Lockheed Aircraft Corporation 
Loewy-Hydropress Division, 
Baldwin-lima-Hamilton Corporation 
Magnavox Company 
Magnetic Amplifiers, Inc 
Markem Machine Company 
Martin Company 
Mason & Hanger-Silas Mason Company 
Mitchell Camera Corporation 
Motorola, Inc 
Military Electronics Division 
National Cash Register Company 
National Tube Division, U. S$. Steel Corporation 
Niagara Blower Company 
Northern Ordnance, Incorporated 
Northrop, A Division of Northrop Aircraft, Inc 
Nortronics, A Division of Northrop Aircraft, Inc 
Parsons Company, Ralph M 
Philco Corporation 
Radio Corporation of America 
Raytheon Manufacturing Company 
Rocketdyne, A Division of North American 
Aviation, Inc 
Rucker Company 
Singer Manufacturing Company 
Military Products Division 
Slip Ring Company of America 
Sorensen & Company 
Sperry Gyroscope Company 
Division Sperry Rand Corporation 
Standard Tube Company 
Stavid Engineering, Inc 
Stromberg-Carlson Division 
General Dynamics Corporation 
Sundstrand Turbo, A Division of 
Sundstrand Machine Tool Company 
Temco Aircraft Corporation 
Thiokol Chemical Corporation 
Thompson Ramo Wooldridge In 
Timken Roller Bearing Company 
United Manufacturing Company 
United Shoe Machinery Corporation 
U. S. Industries, Inc 
Vickers Incorporated, Division of Sperry Rand 
Corporation 


Weatherhead Company 





January-February 1959 


604 
627 
638 
530 


672 
654 
546 
620 
618 
661 
626 


642 
646 








Preserver of Peace... 


Air Force 
““Sunday 
Punch” 


Boosted into space by the fiery thrust of three commentary, for all the world to heed, of the ne- 
huge rocket engines, the seven-story Atlas inter- cessity to maintain the peace. RCA’s Missile and 
continental ballistic missile roars upward from Surface Radar Department has been privileged 
its Cape Canaveral launching pad. Quickly it to design and develop ground check-out, launch 
heds the frost encrusting the liquid oxygen control and cabling equipment as a major sub- 
tank and races to its predetermined destination contractor to Convair (Astronautics) Division 
in the far reaches of the globe. In its size and of General Dynamics Corporation, the Atlas 


range and capability, the Air Force Atlas is a prime weapons systems contractor. 
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some like it cool 


Our defense establishment demands VERSATILITY 
MD-1 Herman Nelson Portable Heaters. In the top pho 


in sub-zero cold depends on fast heat for pre-flight prep 


the world in the de ert un inother | LOVPA hottom PpNnoLo 


ful blower in the same model Herman Nelson he 

Nelson Portable Heater is connected to the plane 
Herman Nelson experience gained from veal 

Solving problems of heating, cooling and ventilating 


of weapons systems is our busine 


merican A; Litter 





